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(57) Abstract 

PROBLEM TO BE SOLVED: To provide the surface 
acoustic wave element having an excellent operating 
characteristic in a high frequency region. 

SOLUTION: The element is provided with (i) a diamond 
layer, (ii) a ZnO layer placed on the diamond layer 
whose thickness is t2, (iii) interdigital electrodes 
whose thickness is tA placed on the ZnO layer and (iv) 
an Si02 layer whose thickness is tS placed on the ZnO 
layer while covering the interdigital electrodes. Let 
kh3 be 2 7t (tA/A) with respect to a wavelength A of a 
surface acoustic wave in the secondary mode, then the 
kh3 Is selected within a range of 0.003^kh3^0.099. Thus. 
kh1=2±(tz/x), kh2=27c(tS/x.) are 8iven on 12 line segments 
of a region ABCDEF;GH1JKLA and its inside. 
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(54) mm<D^m mm^^i&m'F:&umm:^m 



(57) [Si^] 

(i) 5^-1'i'^:>Het> (i i ) 
i:, (i i i) J*$t» Sr*L> Z n 0»CD JitcBHeS 

n-sffitM«ffi<»:. ( i v) ji$ ts swb, mmmm^ 

SoTZnOJBO±tCBBS$n-5S i O, St. ?&«S^ 

JStSA tC-OV^T, kh3 = 27r ( t. /A) -V^^i^n 
SkhSd^, 0. 033^kh3^0. 099 OlgH 
{CfeD, JLO, khl = 27C (t,/A) . kh2 = 2 
7t (ts /A) T-^;15n-5kh ISO^kh 2*^ 01 
tCS^^n-SM^ABCDEFGH I J KLACDl 2:^<D 



S 




0.2 0.4 0.6 0.8 1 i:Z 1.4 1.6 1.8 2 
khofZnO 

0.033^khof Al^.099 



( 2 ) 



1 

[W^^ll (i) ^-fir^>F®i:. 

(i i) ti |fflE5^-fi-^>H®(^±tcBH 

(i i i) ff^ t. swL. mmz nomo)±\zmm^ 

(fv) JPSts SrWb. S9fE#M«ffiSrSoTSfffaz 
nOIB(^±JcHag$n^S i O2 

kh 3 = 27r (t* /A) 

0. 0 3 3^kh3^0. 0 9 9 co^HtCfeO. ^ 
-::>. 

kh 1 = 2 7C (tr /A) . 

kh 2 = 2 TT ( ts /A) 

T'-^X-^n-Skh IRt^k h 2:?^/^ ^glWfCkhl. 

k h 2 ^-^x.^ 2 ;^7C[a3gJ^^i?'^ :7 {C:feViT. 
mW: (khl=0. 30, kh2 = 0. 87)T^Ae. 

ffi^(khl=0. 54, kh2 = 0. 8 7) Tf^K.^ 

jK:^(khl = 0. 6 0, kh2 = 0. 8 7)7?-^ 

J^S(khl=0. 8 1, kh2 = 0. 9 7) ^C^^^ 

M;S(khl==l. 16, kh2 = l. 20) ^^A^- 

ffiS(khl = l. 52, kh2 = 0. 9 3) 

J^ffi(khl = l. 69, kh2 = 0. 7 7) 

MS(khl = l. 31, kh2 = 0. 5 9) T-^;^e> 

Jllg(khl = l. 04, kh2 = 0. 5 0) 

n^.^ 1 1. 

mm (khl = 0. 68, kh2 = 0. 40) e» 

mm (khl = 0. 63. kh2 = 0. 33) 

Jil^(khl = 0. 30, kh2 = 0. 6 3) T-^^e> 

KrlH.'^At^llStC^^^T^^^. 1 2*cOj^^i^;^^^^^« 
^ABCDEFGH I J KLAOt9iai 2 *:<D^:9'0^ 

[«^3S2] ttfiakh IRUCifrfBk h 2;*^. 19122^^ 
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[S*]S3] (i) 5^^-v^>Ket. 

( i i ) »^ t, i«riB^^-r-v^>HBco±icHB 

M^n^Z nOJli:. 
(i i i) m-^t, ^mv. mrfSZnOBCDJitcHBBS 

(i v) i?^ts ^WLx. mmmmmm^m^Tmmz 

10 nOJi(^Ji{CgH«^n'5S i O, ^ffl;^^^®5* 

2 ;*C^- KO«B#ttig[CDStSA {d^DViT. 
kh 3 = 2 TT (tA /A) 
T-^X.e>n^kh 3d^\ 

0. 0 9 9^kh3^0. 165 (Dmm\Z&D. R 

k h 1 = 2 TT ( tz /A) . 
kh 2 = 2 TT ( ts /A) 

T^A^n-Skh IRO^kh 2d^> MttfCkh 1, «fW 

20 {Ck h 2 ^-^K,^2:k7m^mm^yylz:^^yx. 

mm (khl==0. 30, kh2 = 0. 98) T-^x. ^ 

mm (khl = 0. 40, kh2 = 0. 95) T# A 

mm (khl=0. 45, kh2 = 0. 96) T-^x. e> 

JUS (kh 1 = 0. 6 0, kh2 = l. 0 0) ~Tf-^x.e» 

Ma(khl = l. 0 4, kh2 = l. 2 5) T-^A6 
30 n^j^Bii. 



(khl = l. 53, kh2 = 0. 89) "C-^^ & 

jfeg (khl = l. 60, kh2 = 0. 80) T^x. S 

JSIi(khl = l. 2 2. kh2 = 0. 6 3) T#Ae> 

JSS (khl = l. 00, kh2 = 0. 59) T#X. 6 

JllS(khl = 0. 89, kh2 = 0. 5 7) ^C-^x.^ 

40 n^.^Jt, 

j^S (khl = 0. 53, kh2 = 0. 52) ^ 

mm (khl = 0. 53, kh2 = 0. 45) T^;^ 6 

J^S(khl = 0. 30, kh2 = 0. 6 5) T-^A^ 

^aABCDEFGHI JKLMAOgiffai S^^O^m^^O) 



mMA^^m\zm^^m^. 6:$i<Dm^7^^&^^m^A so ss^^o 



( 3 ) 

tam^^Ct. J^S(khl = 0. 62, kh2 = 0. 7 

7) T^xe^n^^N^. ifffa.«jt. affSS.-SKt. 

8 *CD«I^^7J|> A B C N J K L M AOfifiE 8 * 

Cffi*«5] (i) ^<i-^>FBch. 

(i i) j?$tz Wimy-f^r^>}^m<D±\zm lo 

(i i i) /?$tA ^*b. BffiSZ nO;S(7:>±tCgS«^ 

(i v) ts ^^h. mmmmmm^m^xmz 

k h 3 = 2 TT ( tA /A) 
T#Ae>n^kh 375^, 

0. 165^kh3^0. 231 CDlgffltC&O. JL 20 

k h 1 = 2 7r ( tz /A) > 
k h 2 = 2 7C ( ts /A) 

k h 1 SZ>*k h 2 k h 1 . 

{c k h 2 ^^A^ 2 ;^7t;it32J^^i?'^ tc^v^T, 

(khl = 0. 30, kh2 = l. 07) X-^A. ^ 

mW: (khl = 0. 36, kh2 = l. 07) A & 

M=S(khl = 0. 43, kh2 = l. 07)T^;^e» 30 

mm (khl = 0. 90, kh2 = l. 37) X-^^ & 

mm (khl = l. 05, kh2 = l. 2 0) T-^AS 

mm(khl = l. 52, kh2 = 0. 8 5) T'#;^e> 

J^^(khl = l. 34, kh2 = 0. 7 9} X^^^ 

mm (khl = l. 05, kh2 = 0. 72) T-^x. 6 40 

mm (khl = 0. 85, kh2 = 0. 6 8) T-^;^e> 

mm(khl=0. 71, kh2 = 0. 6 8) X^^^ 

ffiS(khl = 0. 38, kh2 = 0. 68)7?-^;R.5 

mm (khl=0. 42, kh2 = 0. 55) 

(khl = 0. 30, kh2 = 0. 6 5) ^C^AS 50 
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ttABCDEFGH I J KLMAt^WfEl 3*CDiK^*C0 
[W^^6] MfHkh lB:I/Bff|Hkh2*^\ Btfia2;*: 

Tm^mm^ ^yiz^^^T. Mm^Aii. wimj^Bt. 

JSS(khl = 0, 43, kh2 = 0. 9 5) T-^^^ 
n^}^^^. mm ikhl = 0, 61, kh2 = 0. 7 

5) T^Ae>n^.^o<h, mmj^Jt. mmj^Kt. m 

8*C0^^i^*^e>^^«^ABNO J KLMAc^lfflBS* 

(Dm^(Dm±^^ts\Nmz-^A.iti^z.h^^mii^ 

[f&*^7] (i) y-f^^>\^mt. 
(i i) ff^tz ^WL. wimy^^r'E>]^m<D±\zm 

( i i i ) t&IBZ nO]l(^±lcBS«^ 

(i v) »$ts ^wu, mmmmmm^m'Dxmmz 
^^m^x&^x. 

2:k'e- KoSB^14JS^<?:>iSSA icov^T. 

k h 3 = 2 TT ( tA /A) 
T^X-^n^ k h 3;0^ 

0. 231^kh3^0. 2 9 7 O|affl^Cfe0, 

k h 1 =2 TT ( tz /A) . 
k h 2 = 2 7C ( ts /A) 

T^;^ ^n-S k h 1 Rlfk h 2 k h 1 . mm 

\zkh2 2 :k7mi^mm^^y^ziD\,^x. 

mm. (kh.l = 0. 30, kh2 = l. 15) X^K,^ 
tl^j^At. ' 

j^S(khl = 0. 38, kh2 = l. 2 0) X^X^ 

n^}^Bt. 

J^®(khl = 0. 4 6, kh2 = l. 3 2) X^^^ 

J^®(khl = p. 60, kh2 = l. 52)T#^5) 

>^^(khl = 0. 73, kh2 = l. 6 0) X-^^^ 

mm (khl = 0. 81, kh2 = l. 44) X^^ ^ 

J^S(khl = l. 00, kh2 = l. 2 0) X-^^^ 

mm (khl = l. 40, kh2 = 0. 91) T^;^^ 

mm (khl = l. 14, kh2 = 0. 8 3) X^^^ 

mm (khl = 0. 83. kh2 = 0. 7 6) X^?L?> 




Jffi©(khl=0. 6 0, kh2 = 0. 7 3) -C^^^ 

J^g!(khl=0. 35. kh2 = 0. 7 3) -C-^Ae. 

jffi;g(khl=0. 38, kh2 = 0. 63)T#^6 

mm (khl = 0. 30, kh2 = 0. 65) T-^^^ 

l^ABCDEFGH I J KLMNACDiftfBl 4:^<Df^^ 

CW^« 8 ] MEk h 1 k h 2 mm2'A 

7C]t3?JS^i^7 7tCl3ViT. KfiE^At, mm (khl 
= 0. 36, kh2 = l. 0 0) T#;^e.n^.^O^:, 
J^^ (khl=0. 48, kh2 = 0. 83) ^. 

n^^Pi, fffiE^Kt, mmj^Lii. sfrE^Mi, atr 

e.fig^«itAOPKLMNA»Wf27:*:CD^^(D^_h$ 20 
[W*«9] (i) y'f-\'^:>H)l<!:. 

(i i) Jm^t^ tfffiaiS^-r^t>Hg©±tciH 

(i i i) JPi^tA BftlHZ nO««±iceB«$ 

(i v) iP^ts mrEaj^««i^«cTtfrigz 

noa(D±:»cBBa$nss i o, mil. ^m^^mw^ 

tt&^^'T^-pT, 30 
2 HO«S?»tt&©&« A tC-^V»T> 

k h 3 = 2 7C ( tA /A) 
T#;te.n-5kh 3*«, 

0. 2 9 7^kh3^0. 3 6 3 ©Igffltca&O, JL 
-p. 

k h 1 =2 7C ( /A) , 
kh 2 = 2 7t (ts /A) 

T?-^;l&n-5kh IRUtkh 2*^ «Hft{Ckhl, i^lA 
ffi®(khl = 0. 30, kh2 = l. 2 9) T-^;^^ 40 
mm (khl = 0. 33, kh2 = l. 36) T^A 5. 

(khl = 0. 40, kh2 = l. 60) -X^-^pL ^ 
J^8l(khl = 0. 7 1, kh2 = l. 6 0) T-^;!^ 
jffi^(khl = 0. 82, kh2 = l. 41)T-^x.^ 
J^S(khl = l. 00, kh2=l. 2 2) -C^A.^ 50 
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mm (khl = l. 27, kh2 = 0. 97) ^ 

Jii^(khl = l. 03. kh2 = 0. 89)-??^^?. 

mm (khl=0. 68, kh2 = 0. 78) T#A 5 

J^^(khl = 0. 52, kh2 = 0. 7 7) T-^;^e. 

JE^(khl = 0. 30, kh2 = 0. 7 6) 

mm (khl = 0. 30, kh2 = l. 0 9) T-^Ae. 

mm^Ail^mizm^-c^^^. i 2*o«^^*^e.^-&m 

«ABCDEFGH I J KLAWftTffil 2 *®«a4J-©ill 

[»^:^10] B^fEk h IRCXffrffikh 2:0^. t(rE2 

1=0. 37, kh2 = 0. 9 4) T-4-A^tl-5,^M 

4*«^4J-*^e.fiK^ffi«?LM J KLCDS(lE42|s:cO 

9 tcEtto^M^SttiRi^^ . 
m^mi 1] ( i ) y-f •V*>H«t, 
(i i) BfjEiS^-f-^^:>HjlCD±{CffiS$tl-5@Mffl« 

at, 

(I v) m^t, ^mv. WEZnOJB®±fc:B5«$n 

(v);?$ts **L.. HfrEttJ^«^i*SoTafrEz n 
offl<D±tcBEs$n-i.s i o, mt. ^mx^msn^ 

2 H®^®^ttig[®ia[S A tcoViT. 
k h 3 = 2 7C ( t, /A) 
T?-^;jLe.n-5kh 3;ii«, 

0. 0 3 3^kh3^0. 09 9 ©tlEHJCSO, J. 

kh 1=2 (t, /A) , 
kh2=27C (ts /A) 

T-^^^nSkh lRCJfkh2 75^ «IW{Ckhl, 

jc k h 2 ^-^^^ 2 :^7cM^mm^^y fc^jviT, 

Jffi^(khl = 0. 30, kh2 = 0. 8 7) Tf-^^^^ 

J^gj(khl = 0. 54, kh2 = 0. 8 7) 

mm (khl=0. 60. kh2 = 0. 87)-e4-^e. 

Jffig(khl = 0. 8 1, kh2 = 0. 9 7) 



( 5 ) 

7 

(khl = l. 16, kh2 = l. 20) T-^x. ^ 

ffi:K(khl = l. 52, kh2 = 0. 9 3) ^C^X^ 

mm (khl = l. 69, kh2 = 0. 77) T^X. e> 

- mm (khl = l. 31, kh2 = 0. 59) A ^ 

mm (khl = l. 04, kh2 = 0. 50) T:-^^^ 10 

j^:^(khl = 0. 68, k h 2 = 0. 4 0) T-^A?) 

mm (khl = 0. 63, kh2 = 0. 33) T-^;^ ^ 

J^1§(khl = 0. 30, kh2 = 0. 63)-e-^Ae» 

mmj^At^mim^-nm^. i 2*o^^j^*^6js^« 

IKABCDEFGH I J KLA(^SfrfEl 2 ^Olg^J^Oj^ 
[«*3S12] Sfriakh ISOCifriBkh 2;5^\ SfffB2 

ffi^AB I J Kl.AC0tt!m6^0)m^<Dm±^^tS\N^ 

[»*^i3] (i) y^^^>\^mt. 

(i i) mmy-f^'E>\im(D±\zjSiu^ti^m^mm 30 

(i i i) iP^tz ^Wb. tfrfE@«&ffl«ffi^aoTS(f 
(i v) P^tA jfriaZnOBOJiJcHBS^n 
(v) m^ts ffffEW^aS^SoTSiTiHZn 

os(^±{ciE«^n^s i 02 Bet. ^m^^smw^ 

kh 3 = 2 TT ( t. /A) 40 
T#;^e>n'5kh 3:0^ 

0. 0 9 9^kh3^0. 165 <Dl^m\Z$>y). R 

kh 1=2 7C {ti /A) . 
kh 2 = 2 TT ( ts /A) 

T^ASn^kh IROCkh 2*^ ttltttCkhl. m«H 

fCk h 2 ^-^^^ 2;^7Cit3?J^Si^5' >^{C^V^T> 
J^S (khl;=0. 30, kh2 = 0. 9 8) 

(khl = 0. 40, kh2 = 0. 95) "C^X. 50 
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mm (khl=0. 45. kh2 = 0. 96) T^x. & 

j|||g(khl = 0. 60, kh2=l. 00)T4^A5> 

mm (khl = l. 04, kh2 = l. 25) T#X. ^ 

J^«i(khl = l. 53, kh2 = 0. 8 9) 

mm (khl = l. 60, kh2 = 0. 80) T^x. ^ 

|g:^(khl = l. 22. kh2 = 0. 63)T-^A6 

(khl = l. 00, kh2 = 0. 59) T#x. ^ 

mm (khl=0. 89, kh2 = 0. 57) ^ 

mm (khl = 0. 53, kh2 = 0. 52) T^x. ^ 

mm (khl=0. 53, kh2 = 0. 45) ^ 

J^S(khl = 0, 3 0. kh2 = 0. 6 5)T^x^ 

mu^Ah^m\zm6^'x:^z^. i ^^(Dmm^^f^^m 

^ABCDEFGH I J KLMA(DmffSl 3^(Dm6fO:> 

:!K7m^mmi^'7y\z:^\^^x. mm^At. mrn^B 

Btria.'^C<h, mm (khl=0. 62, kh2= . 
0. 7 7) T-^x.Sn§^N<h, ffflB.'iSJ <i:. WE/SK 

ch. Hfffa."SL<h. mrfH.-^§:M^:. mm.^AtL^m\zm^x^ 

m 8 :^(Dm^(Dm±^^tsi^m^z-^^^n^ c t ^^wl 
<h"r^. m^mi sizmmco^mniaL^m^f-o 

[«*^i 5] (i) ^-r-v^>h*/i<h. 

(i i) mria5^-r-v^>Hji<^)JiJcs5M$n^@Mffi« 

(i i i) /f^tz ^WL. HtrlEffi*&ffl«8IS:®oT«fr 
la^^-f -V^ > F^O±tcSB«$n^ Z n OB 
(i v) m-^t, SrWb, mrlEZnOJBc^iJcgEM^n 

(v) m^ts ^WU, |ifiH#M«@^SoTmri2Z n 

oHcD±{cBa«$n^s i o, mt. S:<ix^«s»tt 

kh 3 = 2 7C (tA /A) 
-C-^X.e>n^kh 3}^^t> 

0. 16 5^kh3^0. 2 3 1 . OD^fflJC^D. ja 



( 6 ) 
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3 6, kh2 = l. 0 7) T-^A^ 

4 3, kh2 = l. 0 7) ^^^^ 



1. 05. kh2 = l. 20) A ^ 
1. 5 2. kh 2 = 0. 8 5) 



k h 1 = 2 TT ( tz /A) . 
kh 2 = 2 7C ( ts /A) 

T-^x.Sn'Skh IRy^k h 2*^ tStttCkhl. 

{ck h 2 ^^?L^2:!K5tmtmmif^y\z.i^\*^x. 

J^^(khl = 0. 30, kh2 = l. 07)T#;t6 
MM (kh 1 = 0. 
J^^ (kh 1 = 0. 

JllS(khl = 0. 9 0, kh2 = l. 37)T^^^ 
J^^ ( k h 1 
J^i^ (kh 1 

MS(khl = l. 34, kh2 = 0. 7 9) 
J^S(khl = l. 05. kh2 = 0. 7 2) ^^^^b 

n^j^nh. 20 n^.^DL. 

jgi^(khl = 0. 85, kh2 = 0. 68) T-^;^?) 
MS(khl = 0. 7 1, kh2 = 0. 6 8)T#Ae> 
J^1g(khl=0. 38. kh2 = 0 
J^S (kh 1 = 0. 

jffiS(khl = 0. 30, kh2 = 0. 6 5) T-^AS 
^ABCDEFGH I J KLMAc^mriai 3:^<Dm^(D 

[W*«16] IfffSkh lRO^BffI2kh2;0t, Bfria2 

t>J^S(khl=0. 43, kh2 = 0. 9 5) T# 
xG»n^.^Nt. J^«(khl = 0. 61, kh2 = 

0. 7 5) T^^^n^.^O<h. mflH.'^Ja:. mriB.«^K 

tffiE.'^L^. ffria.^M^h. Wfa.^A<t^ji@tcjS^T 40 n^.^N^, 

8*<0;^:JJ^7)^&^'5»«^ABNO J KLMA(;)tif 
[»*^17] (i) ^-rir^>HH<t, 

(i i) ifriH^-f-\-^>K)io±(csa«^n^@«Sffl« 
(i i i) i?^ti ifrfasi&ffl«s*SoTf9 

(i v) m^t, ^Wb> WlEZn.OWOiiJcffifi^n 



(v) m^t, SrWb. Stria^^WiiSffioTBfriHZ n 

2 ^^C^- KcD^H»ttS[OKS A fCOV^T, 
k h 3 = 2 7t ( /A) 
T-^^e>n^k h 3*^ 

0. 231^kh3^0. 2 9 7 <D^m\Z^K>. K 

k h 1 = 2 7C ( tz /A) . 
10 kh2 = 27r (ts /A) 

T^^^^n-Skh lRt;Ckh2*^. «lttJCkh 1. ffitt 

k h 2 2 :*5S*3SM^i^^ :7 v:^T> 

J^^ (khl = 0. 30, kh2 = l. 15) T-^;^ ^ 

0. 38, kh2 = l. 2 0)T#;^?» 



(kh 1 

n^.-^Bci:. 

(kh 1 = 0 

(k h 1 = 0. 6 0, k h 2 



6 8) 

4 2. kh2 = 0. 5 5)-e#X.e» 



46, kh2 = l. 32) ^-^pL ^ 

1 . 5 2) T-^^ ^ 

1 . 6 0) T-%^;^e> 

8 1, kh2 = l. 44)T-^;^6 

1 . 2 0) T# A 

0 . 9 1) -e-^;^ e> 

1. 14, kh2 = 0. 83) T^x. e> 



0. 7 3, k h 2 
0. 



mm ( k h 1 
mm ( k h 1 

mm (khl = l. 00, kh2 
mm (khl = l. 40, kh2 

mm ( k h 1 
30 n^j^ 1 

mm (khl = 0. 83, kh2 = 0. 76) T-^;5L S 
mm (khl=0.60,kh2 

mm (kh 1 = 0. 

mm (khl=0. 38. kh2 = 0. 63) X'-^A. ^ 
mm (khl = 0. 30, kh2 = 0. 65) T-^;^ C> 



0 . 7 3) T# A e> 
35, kh2 = 0. 73) X-^^ ^ 



4SABCDEFGH I J KLMNACDfJEl A^OB^ 

[»*3S181 ^IBkh l&t;Ct(r|Bkh2;0^ Sffia2 
^fc5£fi5SMffii5^5:7(c::feV:^T. Mj^Aii. mm (kh 
1 = 0. 36, kh2 = l. 00)T-^^^n^^O 
mm (khl==0, 48. kh2 = 0. 8 3) T-^ 

50 t^mj^Nh. mmj^AL^m^zm^i'X^^. t^cd 
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1 7 {ClB«(7)aS#ttSt^^o 
[^*«19] (i) y^i'^>H«^:> 

(i i) «frfla^-f'V^>HB<D±(cBsg$n^®«&ffl« 
m^^^=E> vm<D±\zmm^n^ z n oat. 

(Iv) i9$tA ^Wb. HtrfHZ nO]Hco±(cEB^tl 

(v) j?$ts mmmmmm^m^TMmz n 

kh 3 = 2 TT ( tA /A) 

0. 297^kh3^0. 363 0$gHJC$>D>ja 
kh 1 = 2 TT (t2 /A) . 

kh 2-2 7C ( ts /A) 20 
T-^A^n^kh IRZJCkh 2;^^ ^tttckh 1, mm 

k h 2 ^-^A^ 2 ;i>:7t;tt5cJSSi>'^ izi^^^x. 

Jg|:^(khl = 0. 30, kh2 = l. 29)T-^A6 

Jffi©(khl = 0. 33, kh2=l. 3 6) 

(khl = 0. 40, kh2 = l. 60) 7?^ A S 

(kh 1 = 0. 7 1. kh 2 = 1. 6 0) X^-^^^ 
n^.^Dch, 30 
J^S(khl = 0. 8 2, kh2 = l. 4 1)T#A^ 

ffi^ (khl = l. 00, kh2 = l. 22) A e> 

J^S (khl = l. 27, .kh2 = 0. 97) X^^^ 

mm (khl = l. 03, kh2 = 0. 89) X-^A S 

J^^(khl = 0. 68, kh2 = 0. 78)T#^e> 
tl^j^lt. 40 
mm (khl = 0. 52, kh2 = 0. 77) 7!^ A ^ 

mm (khl = 0. 30, kh2 = 0. 76) X-^tL & 

J^g(khl = 0. 30, kh2=l. 0 9) X-^^^ 

mmj^At^m^zm^x^z^. i z-^^cDm^^^^jii^m 

^ABCDEFGH I J KL ACDSfrlSl 2^<Dm^<Dm 

±^^ts[Hmz-^x^n^z,t^^WLtr^mm^^^ 

^^'o 50 



[W*3B2 0] ttriakh IRI/ffffHkh 2;^^. tfffa2 
^7Cit3?MSi/^>'«C*5ViT, BtflE.'SL^:. mm (kh 

1 = 0. 37, kh2 = 0. 9 4) X-^^^n^.^M 

mj^jt. mmj^Kt. mmjSiL t^m^zm^x 

m^^m 1 9 \zmm<D^m^itmm^o 
[»*^2ii (i) y^^-^>}^mt. 

(i i) ff^tz ^mv. SirfB^^-fi'^>Ka<D±fcBE 
fi^n^ZnO]l<t> 

(i i i) ^^t* sr^L. w!mznom(D±\zmm^ 
(i v) i?$ts ^fl-b, n^mmmnm^m-oxmrnz 
(v) sfrsasio, m<D±\zmm^n^mmmnmii^ 

2 FO^M^ttJScDi^SA Jc-^v^T. 
kh 3 = 2 TT (tA /A) 
T^ASn^kh 3;^^ 

0. 033^kh3^0. 099 (Dmm\Z$>r). R 

k h 1 = 2 7C ( tz /A) . 

kh 2 = 2 TT ( ts /A) 

X-^^^n^kh l]S^I/k h 2 7^1^*. ^tttckh 1, iKiflft 
k h 2 ^^^^ 2 :kyz^^mm.^^ y {C:feV^T. 

(khl=0. 30, kh2 = 0. 87) X^X S 
n^j^At. 

JlES(khl=0. 54, kh2 = 0. 8 7) T-^A^ 

mm (khl=0. 60, kh2 = 0. 87) X-^A & 

jgg^(khl=0. 81, kh2 = 0. 9 7) T^AS 

mm (khl = l. 16, kh2 = l. 2 0) T^;^^ 

mm (khl = l. 52, kh2 = 0. 9 3) 

mm (khl = l. 69, kh2 = 0. 7 7) X-^^i^ 

mm (khl = l. 31. kh2 = 0. 59) X-^?L ^ 

mm (khl = l. 04, kh2 = 0. 5 0) T#^^> 

j^S(khl = 0. 68, kh2 = 0. 40)X-^^(E> 

mm (khl = 0. 63. kh2 = 0. 3 3) T^AS 

J^^(khl = 0. 30. kh2 = 0. 6 3) X^^(E> 

mm^A^^m\zm^xm^. i 2:^<Dm^f)^^^^m 
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*SABCDEFGH I J KLACDltriai 2^(7)m^(Dm 

tam^^it. mm.^j^. ttimj^Kt. mm.^i^ 

[W*^2 3i (i) y^^^>}^mh. 

(i i) j¥^tz **b. W!my^'^'e>]^m(D±\zm 

(i i i) iS^t^ Hftiaz nOJiO±lcBafi^ 

(i v) ts rnimmmnm^m^xmrnz 
(v) mfgas iO: mo±\zmm^ti^mmmnm^^ 

2 Hco^®#tt&co}gSA Jct^i^T. 20 
k h 3 = 2 TT ( /A) 
T-^X.en^k h 3 7i^\ 

0. 099^kh3^0. 165 0$6H^ca5D>fi 

k h 1 = 2 TC ( ti /A) , 
k h 2 = 2 TT ( ts /A) 

T^Ae^n-Skh IRO^kh 2;^^ ^ttJCk h 1. mm 
\z'kh2^-^^^2:k7cm^Mm^^y\z:io\^^X. 
J|||g(khl = 0. 30, kh-2 = 0. 9 8) T-^^e> 
n^.^A^:> 30 
(khl = 0. 40, kh2 = 0. 95) T-^ A & 

JffiS(khl = 0. 45, kh2 = 0. 9 6) X-^X^ 

jag:^ (kh 1 = 0. 60, kh2 = l. 0 0) T#Ae» 

J|g:^(khl = l. 04, kh2=l. 2 5) T-^x.?. 

(khl = l. 53, kh2 = 0. 89) X-^^ ^ 
n^^Yt. 40 
M®(khl = l. 6 0, kh2 = 0. 8 0) 

mm (khl = l. 22, kh2 = 0. 63) T-^^ & 

mn (khl = l. 00, kh2 = 0. 59) T-^ A ^ 

J^^(khl = 0. 89, kh2 = 0. 5 7) T#;^e» 

jagS(khl = 0. 53, kh2 = 0. 5 2) T^^^ 
n-S^Ki:. 50 



J|IS(khl = 0. 53, kh2 = 0, 4 5) T-^AS. 

J^li(khl = 0. 3 0, kh2 = 0. 6 5) T-^;!?* 

WfE.«SA<h^JilMfc^i)^T^^<, 1 3*coiSa^:;ii^e>^^M 
i^ABCDEFGH I J KLMA(Z)B^fEl 3:*:OJ^^cD 

WAi^^typ^mz^^^n^ ZL t i^mhT^^mmik 

[»*:^24] Ifriakh IR^BfrlBkh 2;^^\ Hflfa2 

:kym^mmfyy\zid\^^x. tfrie.^At. trria.«B 

mm.^Ct. mm (khl = 0. 62, kh2 = 

0. 7 7) X-^^^n^j^Nt. mffE.^J<^. mflE.^K 

mm.^Lt. mmi^ut. wim.^At^mizWi^x 
iH 8 :^(Dm^(Dm±^^t^i^mz^^ ^n^:zt s^is 

[tt^:^2 5] (i) y^^^>\^mi:. 

(i i) i9?tz ^^b, mfia^^'f 'V^>F«(7)±{cBa 

(i i i) j?$t. ttfiaz nOIiO±{cSBfi^ 

( i v) ts mfIS«J^tt@<^a-:5TmliBZ 
nOJl<D±{cBeB^n^S i O, jit. 

(v) mms i )ico±tcs5B^n^s«&ffl«ffit* 

^ A ^ «® a> o T , 

2:*:^- H<D^ffi»ttigcojgfiA (c^v^x. 
kh 3 = 2 TT ( tA /A) 
T#;^^>n^k h 3:^^ 

0. 165^kh3^0. 231 c^igH{ca&0> J. 

kh 1 = 2 TT ( ti /A) > 

k h 2 = 2 TT ( ts /A) 

T^x.^n^kh IBcO^kh 2/0^, «|«S{Ckh 1. 

k h 2 2 :k7m^mmifyy\zi5^^x. 

mm (khl = 0. 30, kh2 = l. 07) X-^A. ^ 

n^.^At, 

mm (khl = 0. 36, kh2 = l. 07) X^^ 6 

n^j^Bh. 

mm (khl = 0. 43, kh2 = l. 07) X-^^ S 

mm (khl = 0. 90, kh2 = l. 37) X^^ 6 

mm (khl = l. 05, kh2=l. 20) X-^^iE> 

mm (khl = l. 52, kh2 = 0. 85) X^^ ^ 

J^g(khl = l. 34, kh2 = 0. 7 9) T-^;^^ 

mm (khl = l. 05, kh2 = 0. 72) X^K. ^ 
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mm (khl = 0. 8 5, kh2 = 0. 6 8) "C-^A?. 
tl^j^ I i> 

MS(khl=0. 71, kh2=.0. 6 8) -^-^^^ 

&m (khl=0. 38. kh2 = 0. 6 8) 

Mid (khl = 0. 42. kh2 = 0. 55) T-^A^ 

J^:^ (khl = 0. 30. kh2 = 0. 6 5) T-^J^^ 
n^^^Mi, 10 

«£ABCDEFGH I J KLMAOIfllSl 32^©iK5)^0 

C»*«26] ItrlBkh ISt/mflEkh 2 7&«, t&fa2 

JI5^ (khl = 0. 43, kh2 = 0. 9 5) T# 
ASn-S^-i^Nt. ^^(khl = 0. 61, kh2 = 
0. 7 5) T-^;^etli.^Oi. Mti^J ii, ItfE^^K 

tffia.'^Lct. mrfE,^Mi. msmj^At>&m\zm^-v 20 

8*©«i^i-d'>6fiX^M*^ABNO J KLMACDitf 
[»*:«27] (i) :5^-l'-\'^:>K»i. 

(i i) m^t, ^mv. BfriaiS^-i'-\'^>HHcD±tciE 

«$n-5Z nOJli. 
(i i i) jfl$t» ^mv. MffiZ nO»CD±«cBES$ 

(i v) ts $*b, mrBHffl(M«@<£ffioTWfaz 
nOHcD±{cSHKStl-5S i O, St, 30 
(v) MS i O, eoJilcBHB^ns^l&fflltSt* 

k h 3 = 2 7C ( t. /A) 
T#^e.tlSkh 3*^ 

0. 231^kh3^0. 2 9 7 W^HfCfeO, J. 

kh 1 =2 TT (t, /A) . 
kh 2 = 2 7t (t, /A) 

T-^x. k h 1 RZ/k h 2 StttJC k h 1 , 40 

k h 2 2 i»C7Citt3:SJS^i^7 7 (C*5ViT, 

J^|g(khl = 0. 30. kh2 = l. 1 5) T#>t?. 
ns.^Ai:. 

MS (khl = 0. 38. kh2 = l. 20) ^ 
Mm (khl==0. 46. kh2 = l. 3 2) 
J^S(khl = 0. 60. kh2 = l. 5 2) "T-^A-e* 
JffiS(khl = 0. 73, kh2 = l. 6 0) 50 



MS (khl = 0. 81, kh2 = l. 44) T-^;^?) 

JffiS(khl = l. 00, kh2 = l. 20)T#;^e. 

MS (khl = l. 40, kh2 = 0. 91) e. 

MS(khl = l. 14, kh2 = 0. 8 3) T^^^i^ 

n^.^ 1 

MS (khl = 0. 83, kh2 = 0. 76) T# A 

MS (khl = 0. 60, kh2 = 0. 7 3) T-^Ae. 

MS(khl = 0. 35. kh2 = 0. 7 3) -C^;^^) 

MS(khl = 0. 38. kh2 = 0. 63)T4-Ae. 

MS(khl=0. 30, kh2 = 0. 65)1:^^^ 
iirlB^AtSMMtciia^J-riigiiC. 1 4,:^aymm^<b^^m. 

t^ABCDEFGH I J KLMNA®|tFsai 4:^CDm^ 

[W*JS28] BflfBk h IRIDtBtllBk h 2;*^, HfrE2 
ikTCiaScMSi^^^lwiJViT. strlH.^Ai:, MS (kh 
1=0. 36. kh2 = l. 0 0) T#;t5n-5^0 
MS(khl = 0. 4 8, kh2 = 0. 8 3)7?-^ 

BfrfS.^Nt. BffBa.^A<h$WHIC^:«-T^.5<. 7*© 
6 fi£ ^ «i® A O P K L M N A © tfJE 7 

2 7 tCfa«©«®»'lt&*^, 

(»*^2 9] (i) iy^^^>\^mt. 

S$n*ZnOBt, 

(i i i) J»$t. SrWb. B?rlEZ nO«0±lc:BS«S 

(i v) m^t, j(rfai»s«as®oTisrfEz 

nOBcD±JCiBa$n-5S i O, Bt, 
(v) mrfBS i O, HOJi»cSHfi$n-5@«Sffl«ffi<t* 

2 J*:^:- KOSB^ttStCDiSSA tCtJViT, 
kh3 = 27C (t, /A) 

T-^;te.n^kh 3*^ 

0. 297^kh3^0. 363 <D$6HtCi&0, 

k h 1 =2 Tt ( t, /A) . 
kh 2 = 2 TT (ts /A) 

T-^A^n-Skh l&i;tk h 2*^ ^tttckhl, 
fck h 2 2;*C7cit3J!MSi^7:7Jc:fetiT, 
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JSS(khl = 0. 30, kh2 = l. 2 9) -C-^A^ 

(khl=0. 33, kh2=l. 36) T-^x >b 

JS^ (khl = 0. 40. kh2 = l. 60) Tf-^^ 

MM (khl = 0. 71, kh2 = l. 60) T?-^;! ^ 

JS® (khl=0. 82, kh2 = l. 41) T-^;^ 
n-S.-i^Ei, 10 
j|||g(khl = l. 00. kh2 = l. 2 2)7?-^;^^ 

(khl = l. 27. kh2 = 0. 97) "V^^ & 

J^li(khl = l. 03. kh2 = 0. 8 9) T!'-^;^^. 

mm (khl = 0. 68. kh2 = 0. 78) T-^J^L 6. 

;ffi:^(khl=0. 5 2, kh2 = 0. 7 7)'X^^pL^ 
n^^^Jt, 20 
mm (khl = 0. 30. kh2 = 0. 76) T-^x. 

mm (khl = 0. 30. kh2=l. 09)7?-^^?) 

:^ABCDEFGH I J KLAOflfiBl 2:$i(Dm.^<Dm. 

im^m 3 0] t^fiBk h 1 RDCMfak h 2 -fyi. mm 2 
:kfct.^m.m^^y\:iis\,^x. BfifE.^Lt, mm (kh 30 

1 = 0. 37. kh2 = 0. 9 4) T#;^^n-5^M 

fi!f*]S2 9trfEm©^M9*tt»[^^^. 
[»^^31] (i) ^-1'-V^>H«<!:. 
(i i) MfB^^-fir^r^HawJiJcBEB^ti^^io® 

(i i i) j?$t, tismmt&mmm^m-z>xm 

(iv) »$t* ^mi^. WEZnO«(D±{cSB«$n 

(v) m^t, SWL. l9flHlSiJa!«ffi^®oTS*a5Zn 

(v i) WES i o, m(D±\zmm^n^m2(Dmf^m 

k h 3 = 2 7C (t, /A) 
Tf-^-ASn^kh 3di. 

0. 0 3 3^kh3^0. 099 ©^H(C*0, J. 50 



k h 1 = 2 TT ( t, /A) . 
kh 2 = 2 7t (ts /A) 
T-^^e.tl^kh lRt^kh2*<, «iWfckhl 
JC k h 2 2 ;^7Cia3SJSSi^^ 7 tC*3V»T, 

J^«(khl = 0. 30, kh2 = 0. 87)T#^e. 

>ffi^(khl = 0. 54. kh2 = 0. 8 7) 

ffi*i(khl = 0. 60. kh2 = 0. 87)T#7Le. 

;ffi|g(khl = 0. 81. kh2 = 0. 97)T'#A^ 

ffi«(khl = l. 16. kh2 = l. 2 0) 

jait!(khl = l. 52, kh2 = 0. 93)T-^Ae. 

jas«(khl = l. 69. kh2 = 0. 7 7) T^K.?. 

JS^ (khl = l. 3 1. kh2 = 0. 5 9)T?-^^e. 

mm (khl = l. 04. kh2 = 0. 50) T#A. ^ 

J^g(khl = 0. 68. kh2 = 0. 40)'r#^e. 

Jffi^(khl=0. 63, kh2 = 0. 33)T4-Ae> 

jSS(khl=0. 30, kh2 = 0. 6 3) X^^^ 

^ABCDEFGH I J KLAODfJtEl 2 *CD|^^)-Oiji 

[«^:fl32] gfEkh IR^/BilEkh 2*^ mrE2 
t, ME^^I t. BffE,^J WE.'i^Kt, BfrE.^L 
mm.AB 1 J KLA®S&E6*©itg4i-©i6l±Sr-&trrtSI5 

(»*«33] (i) y^r-ir^^HJit, 

(i i) Mffi^^'fi'^:>HS<D±JCBEeStl-5^10ffi 

( i i i ) t: mmm^mmm^m^Tt^ 

(i v) »$t» **rL. MEZnOB<D±fcBH«$n 

(v) ts mmmmmm^^^xmmz n 
(v i) mms 1 o, mo!)±izms^n^fS2o:>mi!&m 
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kh 3 = 2 7C ( tA /A) 

-e-^A&n^k h 3*^. 

0. 099^kh3^0. 165 (^ffifflJC&D.S. 

kh"^l=2 TT (ti /A) . 
kh2 = 27t (ts /A) 

T-^.x.^>n^kh IR^k h 27&^ MWfCkhl> 

k h 2 ^-^x.^ 2 ;*:7cit3sM^i?'^ y icJoI^t, lo 

jS|g(khl = 0. 3 0. kh2 = 0. 9 8) ^•^^?> 

J^S (khl = 0. 40. kh2 = 0. 95) A 

jaiS (khl = 0. 45. kh2 = 0. 96) A ^ 

(khl = 0. 60, kh2 = l. 00) TT^A ^ 

(khl = l. 04. kh2=l. 25) T-^ A e> 

MS(khl = l. 53. kh2 = 0. 8 9) -e#A^ 

J^=S(khl = l. 6 0, kh2 = 0. 80)^-^^^ 

(khl = l. 2 2. kh2 = 0. 63) T-^ A & 

mm (khl = l. 00, kh2 = 0. 59) A ^ 

mm (khl = 0. 89, kh2 = 0. 57) 

n^^j 30 

mm (khl=0. 53. kh2 = 0. 52) T-^ A & 

j^®(khl = 0. 53, kh2==0. 4 5) 

mm (khl = 0. 30. kh2 = 0. 65) "C-^ A 

BCDEFGHI JKL M ACOfifie 1 3 :^<Dm^<D 

^mi^o 40 
:k7m^mmif'^y\zi5\^^T. wimiSLAt. mmi^B 

h.mmj^Ct. j^^(khl = 0. 62. kh2 = 
0. 7 7) T-^Ae>n^.^N(t. WfE.«SJ<h. ttrfH.^K 

mm/^Lt. mimjSiMt. t^mj^At&mizm^x^ 

«g^<, 8*OiaiJ^*>?»^g^««ABCN JKLMACDitr 

tr^. »*^3 3(cfattcD«®?¥ttSc^^o 

[19^:^3 51 (1) ^-r"V^:>H)B<h, 

(i 1) mmy^'V=e>\^m(D±\zmm^n^micom so 



la^-r -v^: > K@(D±{ci2«^n^ z n offl^. 

(i v) ;?StA Sr*b. «triHZnOS<Z)±tcBH@Sn 
(v) j?$ts ^*b> BJfSttf^WS^&a-i^TmffSZn 

(v i) ttrfss i o, m(D±\zmm^n^m2(Dmmm 

2^^- K(^«M#ttS^COigt«A{C^V^T. 
kh 3 = 2 7r ( /A) 
T^;^e>n'5kh 3d>\ 

0. 165^kh3^0. 231 <Z)|gfflJC»0. B. 

k h 1 =2 7r ( tz /A) . 
kh 2 = 2 7C (ts /A) 

T-^K.etl^kh 123:?>*kh 2)0^ ^Wf-kh 1, Wt^ 
J^M (khl = 0. 30, kh2 = l. 07) X-^^ ^ 

n^j^At. 

mm (khl = 0. 36, kh2 = l. 07) 6 

JSS (khl=0. 43. kh2 = l. 07)-C-^;^6 

mm (khl = 0. 90. kh2 = l. 37) T-^ A e> 

mm (khl = l. 05. kh2 = l. 20) X^:^ ^ 

mm (khl = 1..52, kh2 = 0. 85) X-^^ ^ 

J^:^ (kh 1 = 1. 3 4. kh 2 = 0. 7 9) X-^X^ 

mm (khl = l. 05, kh2 = 0. 72) T-^x. ^ 

mm (khl=0. 85. kh2 = 0. 6 8) X^:pL^ 

J^^(khl=0. 71, kh2 = 0. 68)T-^x.S 

J^S(khl=0. 38. kh2 = 0, 68)T#x.e> 

mm()^hl=0. 42. kh2 = 0. 55)T-^x_e» 

J^S(khl=0. 30. kh2 = 0. 6 5) T^tLS 

tamj^At^m^zm^xf^z^. 1 3^<Dm^f)^^fS,^m 

SEABCDEFGH I J KLMAcDfJEl 3:^<Dm^(0 

m±^^ts[^mz^^^n^cii^(^WLiiT^mmm 

[«*]S3 61 fJIEkh lRi;Wi2kh2d^. mrlH2 

^kTm^mmif^yizidi^^x. tam^Ah. itria^B 
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(t, J^^ (k h 1 = 0. 43, kh2 = 0. 9 5 ) 
A?)n^.'^Nt, jffi®(khl = 0. 61, kh2 = 
0. 7 5) T-^^e»n^.^O<h. WfH;^Jt> StffE^SK 

[«*«3 7] (i) is^-f^=e>}^mt. 

(Li) mfEi5^<^^> KBOifciEB^n^^ 1 (DM 

(i i i) j?$tz ^wb. mmmmmmm^m^Tm 

0@<7)±{CE«$n^S i Bet, 

(v i) mms I Or m<D±izmm^n^m2(Dmfi&m 

k h 3 = 2 7t ( /A) 20 
T-^x.^n^k h 3;^^. 

0. 231^kh3^0. 297 (D^ffllC^D>ja 

kh 1=2 TT (ti /A) , 
k h 2 = 2 7C ( ts /A) 

T^Ae>n^kh lRt>*kh 27$?^\ ^tttc k h 1 , 
(Ck h 2 Sr#;^^ 2;^7£ll3:SM^^^:7fC:feV:»T. 
J^^(khl=0. 3 0, kh2=l. 1 5) 

JlES(khl = 0. 3 8, kh2=l. 2 0) 30 

J^lg (khl = 0. 46, kh2=l. 32) e> 

J^^ (khl = 0. 60, kh2=l. 52) T# A 

J^^ (khl = 0. 73, kh2 = l. 60) X-^^ 

mm (khl = 0. 81, kh2 = l. 44) X-^K. ^ 

J^S(khl = l. 00, kh2=l. 2 0) 40 

(khl = l. 40, kh2 = 0. 91) 

mm (khl = l. 14, kh2 = 0. 83) & 

mm (khl = 0. 83, kh2 = 0. 7 6) T^xS 

JS^(khl = 0. 60, kh2 = 0. 7 3) X-^K.ib 

(khl=0, 35, kh2 = 0. 7 3) ^-^^S 50 



Jgglg (k h 1 = 0. 38, kh2 = 0. 6 3) 
Jffi®(khl = 0. 30, kh2 = 0. 6 5) T^-A^ 

«5ABCDEFGH I J KLMNAOfJIEl 4*(0j^^ 

[«*^3 8] iftiSkh IRtXfffiakh 2 75^% mria2 
?*:7t;lS3:5J@g1gi/^>'Jc:i3l^T. l5flB.'^A^:> mm (kh 

1 = 0. 36, kh2 = l. 0 0) X-^^^n^j^O 
L.mmikhl^O, 4 8, k h 2 = 0. 8 3) 7?-^ 

mmj^Nt. mmj^At^m\zm^xi^z<. 7*(^ 

1^53^*^ ^^^^i^AO P K L MN ACOmriE 7 :*:C0^:5j^<^ 

3 7 J::fH«c<D«ffi»14ife^^ o 
[fB*^3 9l (i) y-ri'^>K®<h. 
(i i) mrlHi5^-f-\'^>HB<^JhJClSB$n^^lcD@ 

(i i i) jS^tz BiffE@$Sffll|@*®oT|fr 
(v) »$ts mrfE#S«®^M-::>T0tJiaZn 

(v i) mffss i o, m(D±\zmm^n^m2(Dmi^m 

2 KCD^M#14SC0igc:g A \Z^\^^X. 
kh3 = 27C (tA /A) 
"C-^A^n-Sk h 3 7^t, 

0. 297^kh3^0. 363 (D4gffltCS0> JL 

khl = 27r (tz /A) . 

k h 2 = 2 TT ( ts /A) 

-^r-^A e>n-5 k h 1 SlXk h 2 Sl^tc k h 1 . 

k h 2 ^^A,^ 2 :kyvm^mm^^y JC*5ViT. 
jag^(khl = 0. 30, kh2 = l. 29)X^^?> 

n^j^At. 

mm (khl = 0. 33, kh2 = l. 36) X-^^^ 
mm (khl = 0. 40, kh2 = l. 60) S 
mm (khl=0. 71, kh2 = l. 60) T-^X. ^ 
jSS (khl = 0. 8 2, kh2 = l. 4 1) X-^?L& 
mm (khl = l, 00, kh2=l. 22) T-^;^^, 
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JS|g(khl = l. 27. kh2 = 0. 97)T-^Ae. 

ffili(khl = l. 03. kh2 = 0. 8 9) T-^j^e. 

J^l^ (khl = 0. 68. kh2 = 0. 7 8) T-^^e. 

Jffi:^" (khl = 0. 52, kh2 = 0. 77) T-^;^^ 

n-5),iij 

jgg^l (khl = 0. 30, kh2 = 0. 7 6) T-^x.^ 
n-S^-^iKi, 10 

ffi^ (khl = 0. 30, kh2 = l. 09) T?#^ e> 

JtABCDEFGH I J KLAcDmriSl 2 2|s:0D^^i-©ia 

[»*:^40] BfrfSk h ISDCgfriak h 2*t, SfrfE2 
:*7Eit3gJ^S^^7fci5UT. mSW.,^Lii, mm (kh 
1=0. 37, kh2 = 0. 9 4) -t?#;i?,n-5^M 

iSg.5<> 4 >E>ljZ^^i^L M J K L ©flfJlB 4 

[W^^41] (i) ^^^^>H)li:. 

(i i) i»$t, MfS^^-1'i'^r>H«OJitClH 

(i i i) ffStz l9ia«!it^«@^SoT«ftlE 

( i v) «?ffHZnO®0±(cBHB$n^@i(»ffl^®i. 30 

(v) W^ts BfrlESMfflM^aoTtfrffiz 
nO)i®JilcSH«$nsS i O. Si, 

kh 3 = 2 7C (t, /A) 
T-^-A^n^kh 3/*t, 

0. 0 3 3^kh3^0. 0 9 9 CDl6ffltca&D.S 
a. 

kh 1=2 7r (t, /A) , 

kh2 = 2;r(ts/A) 40 
T4-Ae.n-5kh IS-Z/kh 2*i, SIttJCkhl. 
»r k h 2 2 *7Cit5^iffiSi^7 :7JC:feViX, 

M^(khl = 0. 30, kh2 = 0. 8 7) 

ffiS(khl = 0. 54, kh2 = 0. 87) "C^^^ 

mm (khl = 0. 60, kh2 = 0. 87) ^ 

MS?(khl = 0. 81, kh2 = 0. 97)-T?-^^e 
n^ADt.. 50 



Jlili(khl = l. 16, kh2=l. 20)T#;^& 

>^li(khl = l. 52, kh2 = 0. 93)T-^^& 

Jll^(khl = l. 69. kh2 = 0. 7 7) -C^^io 

iffi^(khl = l. 31. kh2 = 0. 59)-C^A5 

;S^(khl = l. 04. kh2 = 0. 5 0) T-^;^e. 

JSiig(khl = 0. 68, kh2 = 0. 40)Tj^A6. 

J^S (khl = 0. 63, kh2 = 0. 33) 

|gt!(khl = 0. 30, kh2 = 0. 6 3) -^^^L^ 

^ABCDEFGH I J KLACDaifffil 2^<Dm^<Om 

[ff*3S42] WiSkh lRZ>'itrfakh2d^, SfrfE2 

Wimi^lt. B9IH,^Ji, ffrlS^Kt. MfB^^L 

tfIf^,■^At^JlIitcM^-t?^.S^^ 6:*:©i^55-*^?,RK-5 

M«AB I J KLA(DmmQ:^(Dm^<Dm±^'^tsn^ 

[f»*:«43] (i) y'1'ir^:>HWi. 

(i i) i^^t, i£r*b, mu^-(^=^>'^m<r>±\zm 

y-f ■\'^:> z n oat, 

(v) p$t, ^^\.. mm.mmmmM^m-Dxmmz 

nOffl09±JcSHB$n*S i O, Si, 

2^>C^- HW^fflS^ttiSWiKfiA tCOViX, 
k h 3 = 2 TT ( tA /A) 
l:^^e>tx^k h 3;5t, 

0. 099^kh3^0. 165 09$gHtC*0, J. 

kh 1=27C (t, /A) . 
k h 2 = 2 ;c (ts /A) 

T#A k h 1 Rt/Ck h 2 ^IfttC k h 1 . 

tC k h 2 2 iXC7EjS3SJffilS^5 7 »C:6V:»T, 

MS(khl = 0. 30, kh2 = 0. 98)-C-^>te. 

n-s^^At, 

mm (khl=0. 40, kh2 = 0. 95)T-%^;te. 
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J^^(khl = 0. 45, kh2 = 0. 96)T-^;^& 

jS^(khl=0. 60, kh2 = l. 00) T^^^ 

J^:g(khl = l. 04, kh2 = l. 2 5) T-^x.e> 

ffi:^(khl = l. 53, kh2 = 0. 89)-C#x.e> 

J^S(khl = l. 60, kh2 = 0. 8 0) 
tl^j^Gt. 10 
MS (khl = l. 22, kh2 = 0. 63) 

M<g(khl = l. 00, kh2 = 0. S 9) 'V-^^?> 

J^S(khl = 0. 89, kh2==0. 5 7) -C-^^e> 

J^1^(khl = 0. 53, kh2 = 0. 52)T4-Ae> 

MiS(khl=0. 53, kh2 = 0. 4 5) T^;^?. 
n^.^L<?:. 20 
J^:S(khl = 0. 30, kh2 = 0. 6 5)^--^:^^ 

^ABCDEFGH I J K L MAOfffia 1 3:*:CD^53^0 

[»*^4 4] ^IBkh lRtJCi&rekh2;&^ t&f22 

mmj^Ct. mm (khl=0. 62, kh2 = 
0. 7 7) T^Ae>n^;^N<h> HUia.'SJa:, mflB.SK 30 

<hT^. a*«4 3{CfB«c7)«®»tt3R*^o 
[»*«4 5] (i) 5^^ir^>HJl^, 

<!:, 

(i i i) iS^tz S9fE#S«®&®oTWia 

(iv) mmznom<D±\zMm^n^mmmmmt. 

(v) is^ts tammmmmm^m^xmmz 

nOSO±{cBS«^n^S i O, *<iA-5«pi# 

kh3 = 27C (t* /A) 

T-^;^^>n^kh 3*^. 

0. 165^kh3^0. 231 <Dm,m\Z$>V. R 
kh 1 = 2 TT ( tz /A) , 50 
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26 

k h 2 = 2 TT ( ts /A) 

T-^^e>n^k h l&t/k h 2;^/^\ ^^tckhl 
{Ckh 2 ^^^^2:!Kym^mm^^y\Zi^^^X. 
mm (khl = 0. 30, kh2 = l. 0 7) 

MS(khl = 0. 36, kh2=.l. 07)T-^;^e> 

mm (khl = 0. 43, kh2 = l. 07)T^x.e> 

J|gS(khl = 0. 9 0, kh2 = l. 3 7 ) 

mm (khl = l. 05. kh2 = l. 2 0) X^^^ 

mm (khl = l. 52, kh2 = 0. 85) T-^^ ^ 

mm (khl = l. 34. kh2 = 0. 7 9) T-^AS 

JffiS(khl = l. 05. kh2 = 0. 7 2) T^;^^^ 

ffiS(khl=0. 85. kh2 = 0. 6 8) 

j^S(khl = 0. 7 1. kh2 = 0. 6 8)T#;ie> 

mm (khl = 0. 38, kh2 = 0. 68) 

mm (khl = 0. 42. kh2 = 0. 55) X^-Ti ^ 

mm (khl = 0. 30, kh2 = 0. 6 5) X^A^ 

mmM.A^^m\zmi^x^z<. i si^^om^^t^^^^m 

^ABCDEFGH I J KLMAOhuEI 3:^0^Wi^<D 

C»*fl4 6l H«rfEkh IRtKffliakh 2*^. 8(1122 

<h> J^S (k h 1 = 0. 4 3, kh2 = 0. 9 5) T-^ 
X.^n^.^N^, J^S (khl = 0. 61, kh2 = 
0. 7 5) X^-A^n^M.Ot. ME^iSJt. ttflB^K 

^:> iiiis.^L^, m^MMii. mu^Aii^m\zm^x 

^-S<. 8:*:c7);^:^7&^^^^^^ABNO J KLMACOHfr 

E 8 if(Dm^(Dm±.^^ts}Hmz^^?^^n^ c ^#gs[ 
tr^, «*3«4 5(cfa«co^®5»ttjsm^o 

C«*JS4 7] (i) 5^-r-V^>FM^:. 
(i v) BiriaZnO®cD±{CgHM$n'5@*&ffl«ffi<i:. 
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kh 3 = 2 ;c (t* /A) 

0. 231^kh3^0. 2 9 7 (Dmm\Z$>D. K 

k h 1 = 2 TT { tz /A) . 

kh 2 = 2 Tt ( ts /A) 

lr-^;te>n-5k h l&^/k h 2>i>^\ IHttlck h 1 . SiE^ 10 
tc k h 2 S:^-;^.^ 2 :k7m^mmif^ y Jcfel^^T, 
J^1g(khl = 0. 30, kh2 = l. 1 5) 

Jffi11(khl = 0. 38, kh2=l. 20)T^A5> 

J^g(khl = 0. 46, kh2 = l. 32)T^;te» 

MS (khl = 0. 60, kh2 = l. 5 2) T^-x. ^ 

J^1^(khl=0. 7 3, kh2 = l. 6 0)T-^;^e 20 

MS(khl = 0. 8 1, kh2 = l. 4 4) T^^^ 

J^S (khl = l. 00, kh2 = l. 20) T-^^ & 

(khl = l. 40, kh2 = 0. 91) T-^;^ e> 

j^^(khl = l. 14, kh2 = 0. 8 3) , 

Jig® (kh 1 = 0. 8 3, kh2 = 0. 7 6) T-^;^e> 30 

Jll^ (khl = 0. 60, kh2 = 0. 73) 

J^®(khl = 0. 35, kh2 = 0. 7 3) ^■^A?> 

mW: (khl = 0. 38, kh2 = 0. 63) T^;^ e> 

J^<g(khl=0. 30, kh2 = 0. 65)-C-^A5» 

ftJfa.^A<h^JI@{C)^^3^T^^<> 1 4*CD^^7^^^fiS:^M 40 
^ABCDEFGH I J K LMN A(7)Sir|E 1 4:^(0^^ 

[«*^4 8] HfrflBkh lRlXBfrIEkh2;0^ mlia2 

'Aym^Mmif^yizi^^^T. mnj^Ah. mm (kh 

1 = 0. 36, kh2 = l. 0 0) T-^Ae.tl^;SO 
J^g(khl = 0. 4 8, kh2 = 0. 8 3) ^C-^ 

JlS5J'75^&^R^M«AOPKLMNA<Z>f9fE7*<^)jS^)^<^ 50 



[i»d<^4 9] (i) y^^-^>\^mt. 

(i i i) j?$tz *WU. «riESS^«ffi*«oT|fffS 

(i v) mmz nom<D±\zmm^n^m^^mnmt. 

(v) ff^ts HaiH®*&ffl«®^®oTBffEZ 
nOSO±{ClEBStl§S i Ji^. 

2:;^^- H(?:)SM?f't4iScDgtSA fC'::)ViT. 
k h 3 = 2 TT ( tA /A) 
T#x!e>n^kh 3:?5^. 

0. 2 9 7^kh3^0. 3 6 3 (Omm^Z&r). R 

k h 1 = 2 7c ( /A) . 
kh 2 = 2 TT ( ts /A) 

T-^;^ e>n^ k h 1 RlXk h 2 k h 1 , mm 

jck h 2 ^^^^ 2;^cx;ii:^j^1^i^^:7}c43i/^T. 

Jgg^ (khl=0. 30, kh2=l. 29) T-^ A ^ 

mm (khl = 0. 33, kh2 = l. 36) T# A 6 

MIS (khl = 0. 40, kh2 = l. 60) ^ 

J^S (khl = 0. 71, kh2 = l. 60) T-^ A & 

mm (khl = 0. 82, kh2=l. 41) T-^;^ e> 

J^S (khl = l. 00. kh2=l. 22) A 

ffi®(khl = l. 27, kh2 = 0. 9 7) -^J^;^^ 

mm (khl = l. 03, kh2 = 0. 89) T^^^ ^ 

jffiS(khl = 0. 68, kh2 = 0. 7 8) T#x.e> 

J^S(khl = 0. 52, kh2 = 0. 7 7)7?^^?, 

J^®(khl = 0. 30, kh2 = 0. 7 6) 

j^S(khl = 0. 30, kh2 = l. 0 9) T#x.& 

mm.^At^mizm^'r!^^. i 2*ojk^7&^^^^m 

^ABCDEFGH I J KLAcoSfrfBl 2^(7)^53^(7)^ 
[ifdt:^5 0] mflEkh lRi;ct(rlEkh2dt. 1*122 
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29 30 

1 = 0. 37, kh2 = o. 9 4) T^A^n^.-SM [«^:« 5 2 ] (1) y-f^^>\^m(D±\z. mn&mm 

4 9 tcEiccDS® p . 
[«*«5 1] (1) ^<'V^>KS(^)±^C, J?$ti (3) «fffBZnO®cD±fC. t;5:^cfc-5JcttifM 

(2) mmZnOm<D±\Z. m^t, tf3:^J:o\zmm (v) SfffHttiJM«ffi*aoTBfjfSZnO«(7)±{-. 

(3) i&fStt!r^«®$ffi-pTSfriazno»(?)±tc. 0s ^^^ms^iti&m'F(omm,yDm\z^^^x. 

2:^^:-F(D«ffl#ttigcCDiS:^A{C-pViT. k h 2 = 2 7C (ts /A) 

khl=27r (tz /A) . T-^A^tl^k h 1 RtXk h 2*^. St^Jckhl, i^M 

kh2 = 27r (ts /A) (c: k h 2 2 :;*:7Citt3^jS^i^^ :7{c43liT> 

T^x.en^k h l&Z>*k h 2 75^\ l^ttlCk h 1 . SfW j|g:g(khl = 0. 30, kh2 = 0. 9 S) X-^pC^ 

\zkh2^^K.^2'A7m^mm^^yiz:to\^^x. n-s.^At. 

J^1g(khl=0. 30, kh2 = 0. S7)X-^^i J^S(khl=0. 40, kh2 = 0. 9 5) X-^:^^^ 

M®(khl = 0. 5 4, kh2 = 0. 8 7) X^^^ J^<g(khl = 0. 4 5, kh2 = 0. 9 6) X-^^?> 

JS^(khl = 0. 60, kh2 = 0. 87)T-^A6 J^S(khl = 0. 6 0, kh2 = l. 0 0) X-^?L?> 

J^^(khl = 0. 81. kh2 = 0. 97)7:^;^^ Jll^(khl = l. 04, kh2=l. 25)T#X.^ 

ffiS(khl = l. 16, kh2 = l. 20) T^;^^ J^g(khl = l. 53, kh2 = 0. 89)T^A^ 

J^S(khl = l. 5 2, kh2 = 0. 9 3) X-^X^ J^ffi(khl = l. 6 0, kh2 = 0. 8 0) X^^^ 
n^^FL. 30 n^M.Gt. 

Jffi^(khl==l. 69, kh2 = 0. 77) X-^^^ JSS(khl = l. 22, kh2 = 0. 6 3) 

J^^(khl = l. 31, kh2 = 0. 5 9) T-^AS J^^(khl = l. 00, kh2 = 0. S 9) X-^A^ 

JSS(khl = l. 04, kh2 = 0. 5 0) X-^^^ Jffi^(khl=0. 89, kh2 = 0. 5 7) T-^A^ 

J^S(khl==0. 68, kh2 = 0. 4 0) X-^^^ J^g(khl = 0. 53, kh2 = 0. 5 2) X-^?L^ 

jag^(khl = 0. 63. kh2 = 0. 3 3) X^K^ J^S(khl = 0. 53, kh2 = 0. 4 5) X^pL^ 

n^.^Kt, 40 n^j^Lt. 

M^(khl = 0. 30. kh2 = 0. 6 3) X-^^^ M^(khl = 0. 30, kh2 = 0. 6 5) T-^;^^ 

wim.^AL^m\zm^x^z<. 1 2^<Dm^*^^j^^m mm.^At^m\zm6j'xmz<. 1 3^(Dm^'^^^f^^m 

i^ABCDEFGH I J KLAOitflBl 2:^(Dm^<Dm «ABCDE FGH I J KLMAOSfffHl 3^(Dm^(D 

±^^tsp^mz^^(bn^j^vizmmti ai^wiats m±^^t^[^mz-^^^ti^^o\zmmtr :&zfmmt 

kh3 = 27r (t^ /A) k h 3 = 2 tt (t^ /A) 

X-^Z-^n^ k h 375^> X-^^^n^ k h 3?:/^ 

0. 0 3 3^kh3^0. 0 9 9. 0)^m^U^J:v},Z 0. 0 9 9^kh3^0. 165 <Z>®H t;^^ J: p 
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[w*^5 3] (1) y'i^^>\^m(D±\z. m^tj (2) mmmmmmm^m^xmmy-f^^y}^m<D± 

(2) tfriEznoec^iJc, m^t, Lf3i^j:o\zmm ^i. 

nM^M-r^7.^yzfh. (3) mmznomco±\z. m^t, iifs.^^o\zmm 

(3) mflH#M«a&S:pTMfHZnOJBO±tC. nM^mjSLr^7.T-v^h. 

hts.^^o\zs io, m^'B^-r^T.'ry'/h. (4) mw&mnM^m^xmuznom(D±\z. 

(4) isEsio, m<o±.\zmWimnM^mf&r^7.^ ts t;5:^j:^(cs i o, e$?g^-r^:^7">;/yi:. 
v^h^^^^^m^'m,m=f'<Dmmj5m\z^^^x. (s) buies io, )bc^±(c> m2(Dm^mmM^i^i& 

k h 1 =2 7t ( tz /A) . ^T. 

kh 2 = 2 TT (ts /A) 2:;^^:-H(^S®^ttiS[<^iS[SAJCOViT. 

T-^x.^>n^k h ISD^^k h 2>0^ Mtt^C k h 1 . mm k h 1 = 2 tt (tz /A) . 

{Ckh2^-^x^2;!)C7t;a35J^ai/5>^tCtDV^T> k h 2 = 2 tt (ts /A) 

J^S(khl = 0. 30, kh2 = l. 07)T4-^e> k h 1 Rt/^k h 2 k h 1 , 

n^.^Ai:. t::k h 2 ^^^^^2:S^ym^mmif'yy\zio\^^x. 

J^^(khl = 0. 36, kh2 = l. 07)T^Ae» J^S{khl=0. 30, kh2 = l. 1 ^) X^-TL^ 

M^(khl = 0. 4 3, kh2 = l. 07)X^-7L^ MIS (kh 1=0. 38, kh2 = l. 2 0) T^x.'b 

n^.^ch. 20 n^^Bt. 

mm (khl = 0. 90, kh2 = l. 37) X^A. ^ mm (khl=0. 46, kh2 = l. 32) T^;^ e> 

J^:gg(khl = l. 05, kh2 = l. 2 0) X-^:^^ J^^(khl = 0. 60, kh2 = l. 5 2) T-^A^ 

J^S(khl = l. 5 2, kh2 = 0. 8 5)T'^Ae> JIS(khl=0. 7 3, kh2=l. 60)T'#X.e> 

J^1S(khl = l. 34, kh2 = 0. 7 9) X^X^ J^1g(khl = 0. 81, kh2 = l. 44)T^A^ 

mm (khl = l. 05, kh2 = 0. 72)T'^Ae> ffi^(khl = l. 00, kh2 = l. 20)T#^6 

jSli(khl = 0. 8 5, kh2 = 0. 6 8)T#;^6 MS(khl = l. 4 0, kh2 = 0. 9 1)T#A^ 

mm (khl=0. 71, kh2 = 0. 68) X-^^ ^ mm (khl = l. 14, kh2 = 0. 83) X^-7L ^ 

jS1g(khl = 0. 38, kh2 = 0. 6 8) T-^A?* Jll^(khl = 0. 83, kh2 = 0. 7 6) T^A?* 

M^(khl=0. 42, kh2 = 0. 55)T-^x.e. M^(khl = 0. 60, kh2 = 0. 7 3) Tr-^Xi 

mm (khl = 0. 30, kh2 = 0. 6 5) X^^^ J^^ (khl = 0. 35, kh2 = 0. 7 3) X-^^^ 
n^.^M<h. 40 n^.^Lt. 

mmj^Ati^m^zm^Xi^^. l 3^(Dm^^^^^^m J^11(khl = 0. 38, kh2 = 0. 63)T^x.6 

^ABCDEFGH I J KLMAcDSfrEl 3 ^COJ^^J^O tl^^Mt. 

m±^'^iS[Hmz-^^i^n^^'0\Zti!fiU RZSmmt jS^(khl = 0. 30, kh2 = 0. 65)X^PL^ 

kh3 = 2 7c (t* /A) mm.^At^m^zm^xi^z^. 1 47^(Dm^A^^^^m 

T-^;^e>n^k h 3*^ ^ABCDEFGH I J KLMN ACDltfflH 1 4:^0^^^^ 

0. 165^kh3^0. 231 <DmmtU^<kolZ CDJSi^r^tfrtSPJC^A e>n^ J: ^5 JcSftflB ti RyCMSE 

Sit:*teo kh3 = 2 7C (t* /A) 

[ii*3@54] (1) i^^^'E>\^m(D±^z. mi(Dm so -e^x.sn^kh3^^ 
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0. 231^kh3^0. 2 9 7 C7)^ffl J: 5 

im^mss] (1) ^r^^^>}^m(D±\z. m^t, 
(2) mmmmmM^m'oTti!my^^'E>}^m(o± 

y.t. 10 

(4) mmmmmmm^m^xmmz nom<D±\z. m 

2 Hcogffi#14J^oi^s A \z^\,^T. 
k h 1 = 2 7C ( tz /A) . 
kh2 = 27r (ts /A) 

T-^Ae>n-5k h IR^'k h 2;^^% k h 1 . 

k h 2 ^-^^^ 2 ;!»C7cit3SJ^^i^^ :7 V:»T. 
^1g(khl = 0. 30. kh2 = l. 2 9) T^A^> 
n'&.';^A<h> 20 
^;^(khl=0. 33. kh2 = l. 36)T-^x.e» 

mm (khl = 0. 4 0, k h 2 = 1 . 6 0) T-^X.^ 

J^S(khl = 0. 7 1. kh2 = l. 6 0) X-^^i 

J^<g(khl = 0. 82, kh2 = l. 4 1) X^-^^^ 

Jffi:^(khl = l. 0 0. kh2 = l. 22)T-^x.e» 
n^^Ft. 30 
&m(khl = l. 27. kh2 = 0. 97)T-^;16 

mm (khl = l. 03. ■kh2 = 0. 89) X-^^^ 

JffiS(khl = 0. 68. kh2 = 0. 78)T-%^Ae> 

ffi^(khl = 0. 52, kh2 = 0. 77)T#x.^ 

jgH^(khl=0. 30. kh2 = 0. 7 6) 

n^}^Kt. 40 

mm (khl = 0. 30. kh2 = l. 09) X-^;^ & 

^ABCDEFGH I J KLACDmfI21 2:^(Dm^(Dm 

±^^ts[^mz•^^(bn^^o\zmimt^ Rzsmimts 

k h 3 = 2 TT ( tA /A) 
T-^AiE>n^k h 3;^^^. 

0. 2 9 7^kh3^0. 3 6 3 (D^mtr,Si^J:o\Z 



(i i) j^stz ^mv. mmy^^r^>}^m(D±\zm 

(i i i) m^t, ^Wb. tiffSZ nOlic7)±{c:g2a^ 
(i v) /?^ ts ^WL. SftfB»S««SM^TWfSZ 

2 Hc^^ffi^tta^coi^S A {cov:^T. 

(1) kh 3 = 2 7C (t* /A) 
^-^;^e>n^kh 37&^ 

kh 3 = 0. 0 4 4TSD.jao. 

(2) kh l = 27r (tz /A) . 
k h 2 = 2 TT ( ts /A) 

-e^A e»n^ k h l RtXk h 2 tJ^ k h 1 > «Ett 

k h 2 ^-^x.^ 2 :^x;it3^M1^i^^ Izi^i^^x. 
J^S(khl = 0. 600. kh2 = 0. 6 4 5 ) 
^^n^j^A 1 t. 

J^1^(khl = 0. 8 0 0, kh2 = 0. 6 8 4) T-^ 
^^n^.^B 1 

mm (khl=0. 900, kh2 = 0. 718) X-^ 

;^&n^^ci^> 

mm (khl = l. 000,.kh2 = 0. 759) T# 

Aen^.^Di^. 

mm (khl = l. 100. kh2 = 0. 809) X-^ 

A^n^.^E 1 1. 

J^S(khl = l. 2 0 0, kh 2 = 0. 8 6 6) 

^^n^.-SF 1 

mm. (khl = l. 400, kh2 = 0. 9 8 7) T*-^ 
A^n^^G 1 

(A l-B l-C l-D l-E 1~F l-G 1) {C^fbTkh 
2*4-/- 1 0%Xmf^VXf3:^mm\zS>^Z.ii^^ 

[»*^5 7] (i) ^-r-\'^:>H»^. 

(i i) m^tz *WL. wimy^'V'e>}^m<D±\zm 
(i i i) j?^t. *wu. tfrfazno)i(?)jijciaB$ 
(i v) j5$ts **ru> Btfistt5^«®*a^Tiffiaz 

2 h* c^)«B#ttigco&S A tco v^T. 

(1) kh3 = 27r (t* /A) 
•e-^;^^n^kh3dt, 

kh3 = 0. 066TfeD. fiO. 

(2) kh 1 = 2 TT ( tz /A) . 
k h 2 = 2 TT ( ts /A) 

"Sn-S k h 1 RZJC.k h 2 ^hl 
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mm (khl=0. 600, kh2 = 0. 671) T-^ 

mm (khl=0. 800, kh2 = 0. 713) 

A^tl^.^B 2 

mm^ (khl = 0. 900, kh2 = 0. 747) 
^^tl^j^C 2 

mm (khl = l. 000. kh2 = 0. 789) T-^ 

X-^n^.'SD 2 

ai^(khl = l. 100, kh2 = 0. 8 3 7) 10 
Ae>n^>^E 2 

ffi1S(khl = l. 200, kh2 = 0. 8 9 1)7?-^ 

^^n^j^F 2 

mm (khl = l. 400, kh2 = l. Oil) T-^ 
^?>n^j^G2t. 

(A2-B 2-C 2-D 2-E 2-F 2-G 2) {C^fbTkh 
2^ 1 0%TJtML'T^i:'5^6H^C^>^Cl^:Sr#• 

g^^:'r^S®»ttS^m^o 

[»*^58] (i) y-f^^>]^mt. 20 

(i i) i»$tz ^Wb, taiE5^'<ir^:>HH(7)Jt(cBH 
S$n-5Z nOJli:. 
(i i i) iP^t; ^Wb, ftrEZnOBOiJcBEB^ 

( i v) ts ^WU. l5fBS?M®*®^Tmri5Z 
nO)lCD±{CgHM$n>5S i Oi 

(1) kh 3 = 2 K (tA /A) 

T-^A.?>n^k h 3*^> 30 
kh 3 = 0. 0 9 9^$>r).R^. 

(2) kh 1 = 2 TT (tz /A) . 
kh 2 = 2 TT ( ts /A) 

T-^;^6n^kh lRtXkh2*^ Sl^tckh 1. 
fCk h 2 Sr-^A^ 2;*:7£it^^Si^^:7{C:feV^T> 
(khl = 0. 600, kh2 = 0. 7 13) 

Ae»n^.^A3t> 

mm (khl = 0. 800, kh2 = 0. 758) T-^ 

mm(khl = 0. 9 0 0. kh2=^0. 7 9 0) T# 40 
^^n^j^C 3 

mm (khl==l. 000. kh2 = 0. 832) 
X^n^j^D 3 

J^^ (khl = l. 100. kh2 = 0. 879) T-^ 

J^:S(khl = l. 2 0 0, kh 2 = 0. 9 3 0) 

mm (khl = l. 400, kh2 = l. 046) 
^&^m^^t>i^m (A3-B3-C3-D3-E3-F3- 50 



G3) (C>k^LTkh2^ +/- 1 0%TltMUT^j:^ 
[«*JS5 9] (i) ^'rir^>HB<h, 

(i i) is^stz s^Tb. sfrfla^^-r-\-^>Heo±{cBa 

(i i i) ff^tA tiflEZ nO)lcD±{wiaB^ 

(i v) J?Sts ltriE«J^«ffi*®oTl&EZ 

no]io±{cBH«^n^s i 02 mh. ^m^i^m 

2 ;*ct- Ho^B^ttScDj&fi A {c:^ViT> 

(1) kh 3 = 2 7r ( /A) 
7r^;ie>n^k h 3;fit, 
kh3 = 0. 132 X$> D , Jat:>. 

(2) k h 1 =2 TT ( tz /A) . 
kh 2 = 2 TT ( ts /A) 

T-^^en-Sk h IRti^k h 2 7^^% ^ttJCkhl 

k h 2 ^-^A^ 2 ;*:7£it3gjllSi^^ :7 Jc*5 ViT, 

mm (khl = 0. 600, kh2 = 0. 755) 

J^g(khl = 0. 800, kh2 = 0. 8 0 3) T'-^ 
:^^n^.^B 4 

J^:^ (khl = 0. 9 00, kh2 = 0. 837) "C-^ 

Ae>n^.^c4<h. 

mm (khl = l. 000, kh2 = 0. 877) T-^ 

mm (khl = l. 100, kh2 = 0. 922) T-^ 
X^tl^.^E 4 ^> 

ffiS (khl = l. 200. kh2 = 0. 972) "C-^ 
^^n^.'SF4^. 

J^:^ (khl = l. 400. kh2 = l. 083) T-^ 
X.en^.^G4(h. ^jl!i{C^53^-C^^<7*0^^i^7^^^^ 
'S^^ffi^'&t^it^ (A4-B4-C4-D4-E4-F4- 
G4) Jc:*fbTkh2^ +/- 10%TJtMLT;^^ 

[W*3M6 0] (i) ^-rir^>F«ch, 

(i i) /S^tz ^Wb. tfIfE^^^i'^>K»cDJttCBH 

(i i i) m-^t, *wb. giri5znoH<D±Jc:iHa$ 

( i v) ts ^*b. fifIB»M«ffi^ffioT|frfSZ 
nO«CD±JcBBg3n^S i O, «<h. *fit;^^^ffi# 

2 F(^«H#14i^cDi^*A tcov^T. 

(1) kh3 = 27r (t* /A) 
T#;^^n'5kh 3dt, 

kh 3 = 0. 19 8TfeO> fit::*. 

(2) k h 1 = 2 7C ( tz /A) . 
k h 2 = 2 7r ( ts /A) 

T^^&n^kh IRl/kh 2*^ SllftJCkhl. mtb 
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MB (khl=0. 600, kh2 = 0. 837) 
Xi^tl-S.^A 5 «h> 

mm (khl = 0. 800, kh2 = 0. 897) "C-^ 
X^tl^.^B 5 

(khl = 0. 900, kh2 = 0. 933) 

JS:^(khl = l. 0 0 0, kh 2 = 0. 9 7 3 ) tf-^ 
;^8tX^>«^D 5 

J^S(khl = l. 10 0, kh2 = l. 0 1 7 ) T-^ 10 
A^n^.^E 5 

mm (khl = l. 200, kh2 = l. 063) 

A^n^.^F 5 

mm (khl = l. 400, kh2 = l. 167) T-^ 

'Sa^te^'&^JiiM (A5-B 5-C 5-D 5-E 5-F 5- 
G5) tC^tUTk h 2 ^ +/- 1 0 %TJt«bT:?^j:'2) 

[«^^6i] (i) y^^^>\^m^. 

M^n^Z nOHi:. 

( i i i ) t, ^Wb. ffrrez n o;i(7)±{ceaa$ 

Civ) j?^ts ^Wb. ItffHttffSWM^Mt^TfiffEZ 
nO)lc7)±{cBHS$n^S i O, B<h, ^<iA^SM# 

(1) kh 3 = 2 TT (tA /A) 
T-^X-Sn-Sk h 3;0^\ 

kh3 = 0. 2 6 4T*0>^^, 30 

(2) kh 1 = 2 TT (tz /A) . 

kh 2 = 2 7r ( ts /A) 

'X?^;l^n^kh l&iCXkh 2d^\ «ltt{Ckh 1. iftt 

k h 2 ^-^A-S 2 ;^7Citt3^J^lii^^ >^ Jc:*5t.iT. 
ffiS(khl = 0. 6 0 0, kh2 = 0. 9 1 4) -^4^ 

mm (khl = 0. 800, kh2 = 0. 989) 
A&n^^B6<h. 

J^^ (khl = 0. 900, kh2=l. 029) 
X.^>n^.^C 6 th> 40 
(khl = l. 000, kh2 = l. 069) 

J^S (khl = l.. 10 0, kh2=l. Ill) T-^ 
;^&n^.^E 6 i:> 

J^^ (khl = l. 200, kh2 = l. 156) T-^ 
Ai&n^.^F6<h. 

J^^(khl = l. 4 0 0, kh2=l. 2 5 7) T-^ 

^S^m^^t^'^B (A6-B 6-C 6-D 6-E 6-F 6- 
G6) JCjtbTkh2S: +/- 1 0 %'rit«LT;*S 50 



[»*^6 2] (i) 5^-r^^>HBt. 

(i i i) i^^tA ^mv. mmznom<D±\zm,m'^ 

(i v) m^ts l&fE»M«®*SoTS9fBZ 

nojBc^±{cBE«$nss i O: mt. ^m^^msm^ 

(1) kh 3 = 2 TT ( t* /A) 
T-^A^^n^k h 3;0^. 

0. 0 44^kh3^0. 0 6 6 (7)$6Hf-*D> J. 

(2) k h 1 = 2 7C ( tz /A) . 
kh 2 = 2 7C (ts /A) 

T-^^e^n^kh lB:?>^kh 2 ^^tckh 1> mtA 

\zkh2^-^^^2'A7cm^mm^^y\zi^^^x. 

mm (khl=0. 600, kh2 = 0. 645) "C-^ 
;^e>n^.^A 1 ^J^^B (k h 1 = 0. 6 0 0, kh2 = 
0. 6 7 1) T-^A^>n^.^A2^(^PJS:kh3C0flt(C: 
C^V^Ti^^a^b/t.^A 1 2 ^1. 

mm (khl=0. 800, kh2 = 0. 684) X^ 

Ae)n^.^B 1 chj^:^ (k h 1 = 0. 8 0 0, kh2 = 
0. 7 13) X-^^^n^.^B 2 tcom^^kh scoimz 

^^^xmrnm^Lfcj^B i 2 

mm (khl=0. 900, kh2 = 0. 718) X^ 

X.6>n^.^C 1 chJ^S (k h 1 = 0. 9 0 0, kh2 = 
0. 7 4 7) X^^^n^j^C2 t<Dm^kh3<Dm\Z 

^i^^xmrnm^i^fc^c i 2 

J^:^ (khl = l. 000, kh2 = 0. 759) X^ 
^^n^j^'Dltmmikhl^^l, OOO, kh2 = 
0. 7 8 9) X-^^^n^}^D2 t(Dm^kh3(Dimz 

-D^^^xmrnm^i^fc^D i 2 <h> 

J^^ (khl = l. 100, kh2 = 0. 809) 

^f^n^}^Eltmm{khl = l. lOO, kh2 = 
0. 8 3 7) T-^A^n^.^E2<i:c^Pfl^kh3 0fiSJC 

^\^^xmmm^}^r^j^E 12^. 

J|g^(khl = l. 2 0 0, kh2 = 0. 8 6 6) 
;^^n^.^F 1 <tffia (kh 1 = 1. 2 0 0, kh2 = 

0. 8 9 1) 7r#Ae>n^,^F 2 tCDW^kh 3 0ffl(C 

-oi^^xmmm^i^fzjkF i2t. 

J^S(khl = l. 4 0 0, kh 2 = 0. 9 8 7)^-^ 
A^n^.^G 1 tJ^lg (kh 1 = 1. 4 0 0, kh2 = 

1. 0 1 1) X^Z.^n^}^G2 t<Dm^kh3(Dm\Z 

-or^^xmmm^vfzj^G i 2h^m\zm^xm^7^(D 

m^^^^J^^m^&^M^'tt>'^f^ (A 1 2-B 1 2-C 
1 2-D 1 2-E 1 2-F 1 2-G 1 2) J::*fLTkh2* 

+/- 1 o%xmmvxu^mm\z&^:it^^m^i 
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(i i) iS^tz *WL.. BfflH^-f ^^>FiSc7)±(cE 
a^n-SZ nOB<i:> 

( i i i ) t. ^WL, ttrsaz noji(o±(csEe$ 
(i v) ts €r*b, mmmmmm^m^xmrnz 

(1) k h 3 = 2 7C (t, /A) 10 
0. 0 6 6^kh3^0. 0 9 9 CO$6ffl{C3&D. J. 

(2) k h 1 = 2 TT ( ti /A) . 
kh 2 = 2 7t ( ts /A) 

T-^A ^^n^ k h 1 SOCk h 2 k h 1 . iKEf4 

(ck h 2*-^;K.^2;j^7t;ifi3^J^^i7'^:7{c^v:iT. 

(khl = 0. 600, kh2 = 0, 671) 
A?>n^.^A2 iimm (\^h 1 = 0. eOO, kh2 = 
0. 7 1 3) T^X-^n^.^A3 <hCOfflS:k h 3 0fit(c: 20 

mW: (khl = 0. 800, kh2 = 0. 713) T-^ 
^^n^}^B 2 tmm ikh 1 = 0. SOO. kh2 = 
0. 7 5 8) T^^^n^.-i^B 3 tOKSrk h SCOfiSJC 

^^^xmmm^\^t:i.^B 2 3 ^> 

(khl = 0. 9 0 0, kh 2 = 0. 7 4 7) T-^ ' 
A^tl'5^C2<h^^ (kh 1 = 0. 9 0 0, kh2 = 
0. 7 9 0) T^^e.n^.-SC 3 ihCDFel^k h 3(DfiSJC 

r:>\^>xmmm^vrcM.B 2 3 

MS(khl = l. 000, kh2 = 0. 7 8 9) T-^ 30 
Ae>n^.^D2 <hMS (k h 1 - 1 . 0 0 0, kh2 = 
0. 8 3 2) T^x.6n^.^D 3 <h(DP^<£rk h 30ffiJC 
"ll^V^T^flgffl^bfc.^D 2 3 <i:> 

JIIS (khl = l. 100, kh2 = 0. 837) T# 

^^n^}^E2^mm (khl = l. 100, kh2 = 
0. 8 7 9) T#^e>n^.^E3<h<^ffl^kh 3<OffitC 

^^^xmMm^vrc.^E2 3 

mm (khl = l. 200, kh2 = 0. 891) X-^ 

;^Sn^.^F 2 (hj^g (k h 1 = 1 . 2 0 0, kh2 = 

0. 9 3 0) X^^i^n^.^F 3ii<Dm^^h3(Dm\Z 40 

-o^^xmmm^i^fz.^F 23^. 

mm (khl = l. 400, kh2 = l. Oil) X^ 

A.^n^.^G 2 tmm (y^h 1 = 1. 400, kh2 = 

1. 0 4 6) X-^^ibn^.^G3t(Dm^kh3<DmiZ 

'::>\^^xmmm^\.rzj^G 2 3t^m^zm^x^z<7:^(D 
m^:^^?>fSL^m^&^u^^t>itm (a 2 s-b 2 3-c 

2 3-D2 3-E2 3-F2 3-G2 3) {C*rLTkh2^ 

1 0%TiiMbT;^^^ffl{ca5^;it*#m<h 
[»*:S6 4] (i) y'-(^r'e>\^mil. 50 



(i i) iP^tz ^Wb. |frfEi/-f •V^>F^cr)±JcBH 
(i i i) /P$tA mfiaz nO)S<^±{cBaaS 

(i v) ip^ts ^mv. mjmmmnm^m^xmmz 

^ikm=FX$>^X. 

2'A^-}^(D^m^^&(Dm-B:X\Z'Z>\^^X. 

(1) kh3 = 27r (t* /A) 
T-^Ae>n^kh 3 7^^ 

0. 0 9 9^kh3^0. 132 (Dmm\Z$>0. R 

(2) k h 1 -2 Tt ( tz /A) , 
kh 2 = 2 TT ( ts /A) 

T-^;^^n^kh lRDCkh275^ I^Wtckh 1, «Ett 

Jck h 2 2;*:^it^j^^^^:7fc:^v^T, 

m^ (khl = 0. 600, kh2 = 0, 713) X-^ 
;^e)n^.^A3 tj^^ (k h 1 = 0. 6 0 0, kh2 = 
0. 7 5 5) X-^^^n^j^A4t(Dm^kh3<Dm\Z 

-^^^xmrnm^iytzj^A 3 4t. 

mm (khl=0. 800, kh2 = 0. 758) X-^ 
X&n^.^BS^M^ (kh 1 = 0, 8 0 0, kh2 = 
0. S 0 3) X-^^^tl^,^B4h(DfS^kh3(Dm\Z 
^l^^xmMW^Vtz.^B 3 4^. 
J^11(khl = 0. 900, kh2 = 0. 7 9 0) 
^^n^^C 3 tmm i}^h 1 = 0. 900, kh2 = 
0. 8 3 7) X^^^n^j^C4t<Dm^l^h3(Dm\Z 

'::>^^xmmm^i.rc)^c 34 

mm (khl = l. 000, kh2 = 0. 832) X-^ 
Ae»n^.«D3<hM=^ (kh 1 = 1. 0 0 0, kh2 = 
0. 8 7 7) X^K.^n^j^D4t<Dm^}^h3(Dm\Z 
pV^Tj®?^ffi^bfc.^D 3 4 
tf^(khl = l. 10 0, kh2 = 0. 8 7 9) 
^?>tl^j^E3 tmm (}^h 1 = 1. 100, kh2 = 
0. 9 2 2) X-^Z.ibri^}^E4t(Dm^kh3(Dm\Z 

^^^xmmm^vrz.^D 34^. 

J^^(khl = l. 2 0 0, kh 2 = 0. 9 3 0)^^ 
^^n^^F3tmm (khl = l. 200, kh2 = 

0. 9 7 2) X^^^n^j^F 4h(Dm^\!ih3<Dm\Z 

r:>^^xmmm^vrc}^F 3 4t. 

mm (khl = l. 400, kh2 = l. 046) X-^ 
^^rL^.^G3tmm (khl = l. 400, kh2 = 

1. 0 8 3) T-^X.e>n^.^G4<tOffl*kh 3(^fil{C 

^^^xmrnm^vfcM^G 3 4t ^m\zm^xmz< 7 
m^^^^fS.^m^&^m.^^t)^m (a 3 4-b 3 4-c 

34-D34-E34-F34-G34) \ZMLX\^h2& 

1 o%xmm\^xy3.^mm\zs>^:iii^^WLi: 
m^mes] (i) ^-rir^>K]i<k. 

(i i) ^P^t, |frE3^-rir^>FHO±tcBS 
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(i i i) i9$tA **L., trflEZnO«OJttcBS«$ 

( i v) ts *WL., tiffBWMmS^S-^TtfffEZ 
nOji<7)±JcBES$n^S i O, Mt. Sr»^^«®5^ 

(1) kh3 = 27r (t* /A) 

T-^X-e)n^k h 3^^. 

0, 132^kh3^0. 198 0®ffltCS»D,JL 10 

(2) kh 1 = 2 TT (ti /A) . 
kh 2 = 2 TT ( ts /A) 

T-^X. e>n^ k h 1 RlXk h 2 k h 1 . j^tt 

JC k h 2 ^^^^ 2 ;*:7nfi3SJ^^i^^ {C;fe V^T. 
mm (khl = 0. 600, kh2 = 0. 755) T-^ 
X.e^n^.'^A4(hM© (kh 1 = 0. 6 0 0, kh2 = 
0. 8 3 7) ^'^^^n^j^AB ii(Dm^kh3<omiZ 

ffi^(khl = 0. 8 0 0, k h 2 = 0. ' 8 0 3) T-^ 20 
^fbn^j^B4^imm (kh l-=0. SOO, kh2 = 
0. 8 9 7) T-^ASn^.'SCB 5 <h<DKSrk h SCOffitC 

mm (khl = 0. 900, kh2 = 0. 837) T-^ 
^^n^.^C4hmm. (kh 1 = 0. 900, kh2 = 
0. 9 3 3) ■e-^x.Sn^.^C 5 iiCDW^k h 30<B«C 
::>V:^T^Jg?i^bfe.*CC 4 5 

J^^ (khl = l. 000, kh2 = 0. 877) T-^ 
Ae>n^.'^D4i:J^S (kh 1 = 1. 0 0 0, kh2 = 

0. 9 7 3) •C-^;^6n'5^D 5 <hora$k h 3(7)fi6fC 30 

mm (khl = l. 100, kh2 = 0. 922) 
^Sn^.«^E4 (hlg^ (k h 1 = 1 . 100, kh2 = 

1. 0 17) 'C^^ion^^ESt(Dm^kh3<Dm\Z 

^^^xmmm^i^fzj^E 45 

mm (khl = l. 200, kh2 = 0. 972) 
^e>n^.'^F4i:jS^ (kh 1 = 1. 2 0 0, kh2 = 
1. 0 6 3) T^^e>n^.«iaF 5 tcoPfl^k h 3 0flt{C 
-r^V^T^Jgffl^bfc.^F 4 5 t. 

J^i^(khl = l. 400, kh2 = l. 0 8 3) T-^ 40 
Ae)n^.^G4 (k h 1 = 1 . 4 0 0, kh2 = 

1. 1 6 7) X-^X^n^j^GS t(Dm'&kh3(Dm\Z 

^^^Tf^mm^i^fc^G 4 5 t^m\m^xf^z<7 ^(D 
mm^^fs.^m^m^m^^t^^m (a4 5-345-0 

4 5-D4 5-E4 5-F4 5-G4 5) tC*fUTkh2S: 

[«*«6 6] (i) ^^-r-v^>H»<t. 

(i i) /S^ti SWb, WfE5^-f-V^>F)lc^_t{CgB 
B^tl-SZ nOW^:> 50 



(i i i) ;¥$t. ^mi^. Htlf2ZnO®cD±(cSHS^ 
(i v) m^ts WEttJMSS*®t^T«frfEZ 

no«<^±{cBaesn^s i o, mt. ^m^^^m^ 

2 A {c:'::>v:iT, 

(1) kh 3 = 2 7t (t, /A) 
T-^X^)n^k h 3 75^\ 

0. 198^kh3^0. 264 <Z)®ffllca&0, 

(2) kh 1 =2 TT (tz /A) . 

kh 2 = 2 TT (ts /A) 

T-^x.^tl'Sk h IRO^k h 2;^i^\ I^WlCk h 1 . mm 
{c k h 2 2 'AyzmS^mm^ y y izidi^^X . 

mm (khl = 0. 600, kh2 = 0. 837) X^ 
Aen^.'SAS tJ^S (k h 1 = 0. 6 0 0, kh2 = 
0. 9 1 4) T-^AE>n^.^A 6 tcoPelSTk h 30fiifC 

^i^^xmrnm^vfcj^A set. 

mm (khl = 0. 800, kh2 = 0. 897) X-^ 

;^^n^.^B 5 tJH^ (k h 1 = 0. 8 0 0, kh2 = 

0. 9 8 9) X^:^^n^j^B6^z(Dm^yih 3C0m\Z 

^i^^xmmm^i^fz.^B set. 

MS(khl=0. 9 0 0, kh 2 = 0. 9 3 3)^4- 

x.^n^.'^CC 5 <hJ^S (k h 1 =0. 9 0 0, kh2 = 

1. 0 2 9) X-^A.^tl^j^Ce t(Dm^kh3(D{mz 

'r:>\^^xmmm^Lrcj^c set. 

mm (khl = l. 000, kh2 = 0. 973) X-^ 
A^n^.^DS tmm. (kh 1 = 1, OOO, kh2 = 
1. 0 e 9) X^^^n^.^De t(Dm^kh3(Dm\Z 

r:>^^xmMm^Lrcj^D set. 

mm (khl = l. 100, kh2=l. 017) T-^ 

x.^n^.^EStmm.(khl = l, lOO, kh2 = 

1. 1 1 1) x^z.^n^}^Ee tcDfs^ kh 3 (omiz 
r:>\^^xmmm^hr^.^E set. 

mm (khl = l. 200, kh2 = l. 063) X-^ 
;^en^.'^F 5 (hj^^ (k h 1 = 1 . 2 0 0, kh2 = 

1. 1 s e) x^x^n^.^F e t(Dm^kh3(Dimz 

t^V^T^S^ffl^Lfc.'^F 5 6 

mm (khl = l. 400, kh2 = l. 167) X-^ 
X.&n^.^G 5 ^J^l^ (k h 1 = 1 . 4 0 0, kh2 = 

1. 2 s 7) x^z-^n^j^oe t(Dm^mmm^vrc 

/SO 5 6 t^m\zM6^X^Z<7 :^(Om^:fy^^fS.^m^^ 
^ffi^'&^b-arSI (A 5 6-B 5 6-C 5 6-D 5 6-E 5 6 
-F5 6-G5 6) (C^LTkh 2^ +/- 1 0 %xm 

mvxr^^^m\z$>^;it^^WLt'r^^m^^mm 

im^me7] mimmmmm^^. nti^wmi^x^js^ 
^^mm^it^xtimmmmtm^^^^^mhxmti 
srBt D m-rtiiiimmnmt^m^. 
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1 0 - 2 7.6 0 6 1 



NoC9-&ttN:d^ 5 0~9 OjC^Ta^t?, 

^cii^f^wi-ii-r^m^mi. sxtts 6~6 ecovi-r 

izm^. Bfli2SlsfSilSB®*&cD-&tj-*t. 2 X (10 0 
-N) OTTS^;i<i:*4tgi[<*:-r'5f»*3ai . 3X1*5 10 
6~6 7 CDVi-rn*^(CfE«JO^®?*ttJS[5^^. 

35i, i^3. 2~i^<)4. 5 MmT^^^tSri^tai-rsffi 

c: i ^E^mtr^ii*^ 6 7 x« 6 8 cDii-rn*McfE« 

[»*^7 1] m2. 4~i^2. 6GHz CDibf^^^'L" 
[0 0 0 1] 

[0 0 0 2] 30 

**T-5. ®M«@{c. A;'3ai:^Ol*fO«i!S«ffi(int 
erdigital transducer) XiymMMMiZ 

iz^^-^n^A^. m.m-^mmx'$>^rci^}£m^fHizmm 40 
:hmmm.m\z^r)nzj^9.^mx.^)i'^-iz^m-^nmii 
Bmrnm iBMBtmm vtn)-^^. 

fo =V/A. 

[0 0 0 3] UA^b, GHz»-CA0JC«f^-rS^iBSl 

tt«^^*f^»-r-5;:i<i:ttBllTa&s, Sit^JKotf'ij- 50 



[0 0 0 4] S7:t.S*f/jt!jf^C9fca6lCtt, 

mm.»u&m^ (TCF) Mt>'{cejaB#«M«{cj;-5« 

[0 0 0 5] K' \t$>^msi::k^<f.i^^t. ^mn^^ 

^mm'^-^^^^y ^ ju^-^f(:^m-r^rzii>\z\t. k' 
= 0. io~o. 7%giE, 'pm^y-fJiiS'—izit. k 
• =0. 7~3%ss. fj:mm.y-<)ii$'-iz\t. K' = 

fc*lt/h$ ^^^jtmrnj: Ct-^^ib. TCF l^Sif * 

t b v» ^ t 6 . eJSa^ tj-c^ v^:;^ 
[0 0 0 6] :*:^f«ceJtjaSR.z>';^#7S«»^ttiiS^« 

MS^^nTViS. iNfM¥ 1 - 3 3 9 5 2 1 ^i^^tC«, 
> F±{C Z n O Sr^^fiK L/t«ffl»ttiS«^>^»^*M 
#P^^8 - 3 2 3 9 8-^lifgtC 
tt, i5^-1'ir^r>HJifcL i NbO, *JKfigbi^!:«®#tt 
tS^^*^g^^$nTVi-5. ^fe, #M¥8 - 6 5 0 8 8 

^<l>mz^i. ^-r-v^>h*±{cL i Tao, ^m^i^fz 

[0 0 0 7] MIC, :*:€r;5:efllM«2iLtX:*:^;4«Mta** 
6 4 2 9 4:^^$BtCtt. y'f-\'^>H©JitC, JltC. Z 

no. sio, 7t)mi3i-^ntt^mwmwLm=jF^m^^n 

TVi^. 7-2 1 5 9 8 \Z\t, i^^\=E> 

K©±fc, mate, L iNbo, . s io, tmi^^txi^ 
^m^^WLmi-^mTFi^nx^^^o 
[0 0 0 8] ^mm^mm=^<nmm&^mmr 

^. 6- 1 6 4 2 9 4 m\Z 1 

mAm'f-<Dm'^fs.mmm\zn\^x. »*bviv. k' s 

t^TCFS:imUTVi-5, «»JA«, !|^Mip6-16 42 

9 4^^i>tSTtt, *ISO06 (e) tC^^n^^-ryE 
0«jtlC?SfLT. i:^^:-KS:?iJiaLT. V=8. 0 0 
0~1 0. 0 0 0 (m/sec. ) , TCF = -10~ 

10 (ppm/*C) , K' =0. 7~1. 7 (%) ^m. 
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figUfco Sfc. 06 (b) iZ7]k^n^^-fyB< 
*fL-T> i:;^^-HSfiJfflbT. V=8, 0 0 0~1 
0, 0 0 0 (m/sec. ) . TCF = -10~10 
(ppm/t:) , K' =1~3 (%) ^SfiXbfc. * 

fc, 06 (f) \z^-^n^^^-/F<DmmzMVT. i 

i)^t-H*ftJfflLT. V=8, 000~10, 000 
(m/ sec. ) , TCF = -10~10 (pp m/ 
r) . K' =1. 5~4. 5 (%) ?£ilfi!cbfe. 
0 6 (d) \z^-^n^^'fyD<DmTB.izM\^X. 
-KSrfiJffibT, V=8, 000~10, 000 (m/ 10 
sec. ) . TCF = -10~10 (p pm/'C) , K 
' =0. 8~2. 3 (%) ^iSfiJtbfc. 06 (g) izm 

^n^^-xfGo^mmizMLx. i-A^-\i^mmv 

T, V=8, 000~10, 000 (m/sec. ) , 
TCF = -10~10 (ppm/*C) . K' =0. 7~ 
2. 2 (%) SafiXbfc, 

[0 0 0 9] i|#M^8-3 2 3 9 S^^ISTtt. 

BE«#:lCL i NbO, ^ffiV^-S CI i(C J; 0fii#14^M{C 
V=ll, 000~12, 500 (m/se 
c. ) , TCF = -10~10 (p pm/'C) . K' = 20 
7. 5-9. 5 (%) /OiM^K^ftlfc, 

[0 0 10] 

O^fflV^n^, L i NbO, i TaO, ^coffeCDEE 

[0 0 11] HlC, 06 (a) co^'-f 7'A-^06 (c) 

m^V:^0]±-^'&^ZLth±^^\zMmA^$>^o UifU 
6, C®J;5;iij:«jt©*^Of^gII@{C*5ViT, ZnO 
m<Dm^f^iZA 1 ^<D^S«S*^#ffiL;feli/5:«), Z n 

oa:>mmzid\.^xmm^^m7()ixmtzima^n. siit® 

HHtZnOBcDMtc«ffi$*-r5«fi!ttC*3ViTfc. Z 

m^mmi^mi$.(D}^t)^>b^mT$>^o 40 

[0 0 12] *%Bj«, ±f2o4^iR{c^.;^»-T;^c$n;tfe 
y'r-V^:>H±ICZnO«;5«J^fi)c$n;t«jg 

[0 0 13] 

i!jt7&«^^Tjao«gsttdi$ijpbBv> 50 



Z nO*EE«#:tbTMfflb, C©£Ett#ZnO«^^ 
-f •^'^ > HM©±iCf^^bSir^®±fCS i Oj jlSJg 

T, 2^^-K{C«BbT«jg{t*ff-5c:i:**, ±13® 

iscSfS!^i4TCF, mMts«iSS^^^K' *«ji{t-r-5 
J?), -mzmmx'$>^o 

[0 0 14] ^c:T2|s:|p%BJ#e.«, 5feT. #53¥6- 
1 6 4 2 9 4^^«Tff *Dnfei:tB|bfFM:^ftT, 0 6 

^bx, ^»;/^e»ji«v, MJgicS««^ttTCF. « 

ffFfiifi^::c:T«^i(D^ffipfiiBtli;b. c:ntcJ;D»e. 

nfcjiiE;^c)EmfflRo^««»©j?$©^H*^\ 02 4 

W|gH«, 06 W (a) t^^n-S^'-ri/A. (b) tc 

^sn-s^'-f T'B. (c) (c^^n^^'-f :/c, (d) 
\z7ik^n^^-iyD. (f) {c5^$n-5>^"f yFJc*fb 

[0 0 15] :ktz, ±fH©^i oD^fiSSiffiJciJi/sTfflt/i 

^ffo:itiz^K>. A0u&mmmY. mm^um^i^it 

TCF, «Mt8MiiS-&IRI^K' *#A«.JE«^«RtK« 

mm(om-^iz-oi^x-mai^mmmm^fT':>fc. z.*,?> 
(D—m(Dmm^ c cT-«ig 2 (D'f'mwmtmtz.ii\z 

$©$6B8*t|^«tc, 02 5^C^$nfc,^<&«g^T-0fi5^$ 

[0 0 16] ^n^(D^mmm^nommx. i^^mm 

jSIKV. ^RfcjSSiHfltTCF, m^t8«i^^^ia:K' 
[0 0 17] a^, 
t). $fig®eJS^«^«9llg?B«^^04$ttS*bTVi 

[0 0 18] :^m^mit. mz. mmm.m<^m-^t. z 
nojE«#)B®»^t. s i o, ^mmo^m^ iio^mm 

tC«g bT)^$nfct)©T*«.. 
[0 0 19] -r;5:*5-^, 1 
«. (i) iS^'f-\'^:>h*)iai. (i i) /?$t, 
b, ^^-f ■^'^>Kffl«JiJCgHS^n-5ZnO®<!:, (i 
i i) JP$t» Z n 0«0±{cBaB$n-5ttiJM 
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mmt. ( i v) ff^ ts ^^b, wmnm^m-DTz 
nom(D±\zmm^n^s i Or m^^ ^m^^mm^ 

0^.iT> kh3 = 27r (t* /A) T4^A^n^kh3 
0. 033^kh3^0. 099 cDffifflfCSO. 
fi-S). khl = 27C (tz /A) , kh2 = 27r (ts 
/A) T-^A^n-Sk h IRlXk h 2;0^, ^tttckh 
1, 8£«{Ckh2S:-^A^2:;JC7Cit3SM^i?'^:7JC*5l^ 
T.-J^^ (k h 1 -0. 30, kh2 = 0. 8 7) T-^ 
^5tl'5>.'^Ai:. J^^ (kh 1 = 0. 54. kh2= 10 

0. 8 7) mm (khi = o. e 

0, kh2 = 0. 8 7) T^^Stl^.^Ct. mm (k 
hl = 0. 81, kh2 = 0. 9 7) T-^;^?>n^.'SD 
J^lg (kh 1 = 1. 16, kh2=l. 2 0) T-^ 
Aen^.^Et. ffi:K(khl = l. 52, kh2 = 
0. 9 3) l!-^^^n^}^F mm (khl = l. 6 

9, kh2 = 0. 7 7) e»n^.«SG <h> mm (k 
hl = l. 31, kh2 = 0. 5 9) T#;ie»n^.'SH 

(kh 1 = 1. 04, kh2 = 0. 5 0) T# 
^^n^.-^ I ^> MS (k h 1 = 0. 68, kh2= 20 
0. 40) T^x.^n-?).'^ J MS (khl = 0. 6 
3, kh2 = 0. 33) X^-^^^n^.^K^i. mm (k 
hl=0. 30, kh2 = 0. 6 3) Tf-^^A'^tl^^iSL 
}^A^l^m\zm^X-^^Z<. l 2*<7)^^>;0^^fiK^M 
iSABCDEFGH I J KLAO) 1 2 :*:C0^^3^CDSI±^ 

CDEFGHI JKLAH. 0 1 CD 2 :;*C7Cltt3?jMSi?'^ 

-ffi-x. me (a) \zm^^ti^^-fyAx$>^o 

[0 0 2 0] eiO^lCD^SWttJl^^^^S, V=8, 0 30 
OOm/sec. J^iSrS^b. B.tiiJTC F = - 1 5'- 
l 5 p pm/r. B.'DK' = 0. I'-l. 3%;^^*^^^$ 
n^o Mtc. c:c0cfc5fcj:*^cD«^^^. ZnOJEEftffS 

[0 0 2 13 ^fz. ^^m(Dm2(Dm^^^mm=F\t. 
±m(Dm 1 (D^m^iti&mi'^i k h 3 (DmcDmrni^mc 
x&^is^^yA(DmMW^i^m^'c&^x. khistx 

kh27!;t> 2'A7m^mm^^y^zi^\^^x. j^At. 

m^X^^^<. 6:^<Dm^t^^f^^mi&AB 1 J KhA(D 
-r^o eiom^AB I J KLAfe. 01O2^7tltt^M 

mif^y\z7r:^nx^^^o 

[0 0 2 2] C<Dm2(D&m^^i&mir(Dm^\t. V = 

10, 0 0 Om/s e c. £t±:S:^^b, S.OTCF = 
- 1 5-- 1 5 p pm/X:, fi-^K' =0. 1 1 . 3% 

ms^^is.m^^mm\z. znOEEmi^mmfS,m\zmm 



[0 0 2 3] *5!0Jc7)^3O^®?itt2S^^ti. 0 6 

(a) cD^^yA(Dmm&^m^^&m^^i&mi^x& 

oT, 2;j>:^-H<Z)^®#ttiftcDiS:gA(C'::»v>T> kh 
3 = 27r (t^ /A) Tr-^A^n^k h 37^)^\ 0. 09 
9^kh3^0. 165 (DlEffltC* 0 . B.'P, k h 1 
= 27r (ti /A) . kh2 = 27t (ts /A) 
e»n^kh lRtXkh2*^, SttttCkh 1. SEWtCkh 

2^-^^^2'A7cW.^mm^yy\z:^^^x. mm (kh 

1 = 0. 30, kh2 = 0. 9 S) X-^^^n^.^A 
it. MS(khl = 0. 40, kh2 = 0. 9 5) T# 
K,&n^^Bt. jMS (khl=0. 45, kh2 = 

0. 9 6) T-^^ibn^.^Ci:, MS (k h 1 - 0. 6 

0, kh2 = i. 00) x-^x^n^j^Dh. mm (k 

hl = l. 04, kh2 = l. 2 5) T-^^Sn^.^E 
MS(khl = l. 53, kh2 = 0. 8 9) X-^ 

^^n^j^F mm. (yih 1 = 1 , 6o, kh2 = 

0. 8 0) X-^K.^n^;^G^. mm ikh 1-=1. 2 

2, kh2 = 0. 6 3) X-^^^tl^.^Hh. mm (k 
hl = l. 00, kh2 = 0. 5 9) X-^^^n^}^l 

mm (khl = 0. 89, kh2 = 0. 5 7) X-^ 

:^^n^}SiJ mm. (yihi = o. 53, kh2 = 

0. 5 2) X^^?>n^}^Kh. mm (khl = 0. 5 

3, kh2 = 0. 4 5) X^^^tl^j^l^L. MS (k 
hl = 0. 30, kh2-=0. 6 5 ) T^;^ ^ tX^.t^M 

.^At^m\zm^xmz<. 1 3:^<Dm^^^^fi^^m 

«ABCDEFGH I JKLMAOl 3:^(Dm^(Dm± 

^^ts\NWz-^^^n^::^^^Wit^^o z.(DmiAA 

BCDE FGH I J KLMAfri. m 2 <D 2 :^7X:U^mm 

i^^y^z^-^nx^^^. 

[0 0 2 4] ZL<Dm3(D^m^^^m=F\t. V=8, 0 
OOm/sec. KAJi^il^b. K^DT CF L 3 
1 5 p pm/t:, =0. 0 5'-'l. 2 0 

i^mm^mizmmmmitmtEi^ysii^^rz^. ^^o^^^ko 

[0 0 2 5] ^^m<Dm4<D^m^^i&m^\t. 
±m(Dm3(Dms^&&m=!^t: k h 3<Dm(Dmmf)m\:^ 
x&^^^-f yA(D^m^^^mi^x$>'^x. k h i ruc 
kh2*^\ 2'A7tmicmmif^y\zid^^x. j^At. 

B^> .^C^. MS (kh 1 = 0. 62, kh2 = 0. 
7 7) X^X^n^.^Nt. .^J t. .^Kh. .^Lt. 
}^Mt. .^At^m\zm^X^^^. 8*(D)^^7i^e,^^ 
ffi^ABCN J KLMA(D8:^(Dm^o:>m±^'^t^\^^ 
\Z-^^^n^Z.^^^mt-r^o CCD««ABCNJK 

LMAfe. m2(D2:k7cm^mmifyy\z^'Stix\^^ 
[0 0 2 6] ::<Dm4(DmM^^^m^(Dm^\t. V= 

10, 0 OOm/sec. Jii±^mMl^. R^TCF = 
- 1 5—1 5 p pm/*C. R-DK' =0. OS'-l. 1 
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3 <D^wm-m^m^t.wmz.. z n omM^m^^mz. 
[0 0 2 7] i^mmm^o:>^m'^'^mM^\^. 0 6 

oT, 2;*C^-HCDaH»ttffiJO«SA fC^V^T. kh 
3 = 27C (tA /A) T-^x.Sn^kh3*^ 0. 16 
5^kh3^0. 231 cr)®H{CfeD> fi^. khl 
= 27i: (tz /A) . kh2 = 27r (ts /A) -C^A 10 
"^n^ khl RlJ^k h 2 gl^JC khl. k h 

2*#^^2;^7EiS32ffi1Si?'^:7(c:feViT. (kh 

1 = 0. 30, kh2 = i. 0 7) -e-^K.e>n^.^A 

it. J^«(khl = 0. 36, kh2 = l. 0 7 ) T-^ 
X-^^n^.^Bt. ffiS(khl = 0. 43, kh2 = 

1. 0 7) T^A^n^.-SC^. &U {khl = 0, 9 
0, kh2 = l. 37) T-^x.^>n^.'SDc^:. (k 
hl = l. 05, kh2 = l. 2 0) T-^x.e>n'5.^E 

mm (khl = l. 52, kh2 = 0. 85) 
Ae>n^.^F^, J^^ (k h 1 = 1 . 34, kh2= 20 
0, 7 9) T#Ae)n^.'^G<h, ffiS (k h 1 = 1 . 0 
5, kh2 = 0. 7 2) T-^A e»n^.«H^. ffiS (k 
hl = 0. 85. kh2 = 0. 6 8)T^Ae»n^^I 

M1^(khl = 0. 7 1, kh2 = 0. 6 8 ) 
A^tX'S.^ J <h> J^S (k h 1 = 0. 38, kh2 = 
0. 6 8) T-^;l^n^.^K<i:. jai:^ (kh 1 = 0. 4 

2, kh2 = 0. 5 5) T#Ae>n^.'iSL<fc. jSlg (k 
hl = 0. 30, kh2 = 0. 6 5 ) "Tr^;^ ^tl^.-^M 

^Kli^mSzM'^^^J^^. 1 3*co^^;0^e>^^^ 
«ABCDEFGH I J KLMACDl 3 2|s:C0J^4^<D«i± 30 

BCDEFGH I J KLMAtS, 0 3 CO 2 ;^7Ctt3^JS^ 

0 6 (a) lC«?y:^$n^^^-<yATS'5o 
[0 0 2 8] C:CD^5<D«H#ttiS^^«. V=8, 0 

0 Om/s e c. ja^TCF^ - 15-- 

1 5 p pm/t:. a':::)K' =0. 0 5-^1. 05%d^*ll 

mi^^^^M^^^. 40 

[0 0 2 9] *%BJ<Z)^6<7)S®?*tti6m^^i, 
±IS<^^ 5 (^SB^ttSt^^ t k h 3 <Z)fitO$6S8d^l^ i: 
T$>^::5^-f yAcD«M#tt&*^Tfe-pT. khlRUC 
kh2;^>^. 2*x:ifi3gJ@5^i?'^yJCt5V^T, ^K^. 
B<h, (kh 1 = 0. 4.3, kh2 = 0. 9 5) T 

^X.Stl^j^N<t. JS^(khl = 0. 61, kh2 = 
0. 7 5) T^x.e^n^.'i^Och, .^J^. .-^Kt. 
^> .'^M.h. .^A<h^j!lM{C«S5i^T^^^<. 8*co^^j&^e» 
A B N O J K L M ACD 8 ^CD^^COj^i^r-^t^ 

tm^':.^-xibn^z,h^m^t.^^. ;i<offi«EABNo so 



JKLMAt). 0 3c^>2^7Eie5^JffiSi^^7(C^^nT 

[0 0 3 0] c:cD^6coaffi5*tti^^^co^^ti. V = 
10, OOOm/sec. «_h^*31L. J.'::3TCF = 
- 1 5-1 5 p pm/r. =0. 0 5-0. 9 

5 0^S?»ttSt^^<k|WII$tC, ZnOJEm»J^^I^«C 

[0 0 3 1] *ie0j(D^7CD«ffi?ittjStm^ti. me 

(a) 05^-f :/AcoJBfliit**-r^«S»14ffi[^^'^& 
oT> 2^^-HC[)«B®ttJKoiSSAJc-:plriT, kh 
3 = 2 TT (t, /A) T-^A^n^k h 37J^^\ 0. 2 3 
l^kh3^0. 297 (Dmm\Z&0. RrD. khl 
= 2k (tz /A) . kh2 = 27r ( ts /A) T^^A 
khl SOCk h 2 khl. k h 

2^-^^^2:k7Lm^mm^^y^z^^^x. mm (kh 

1 = 0. 30, kh2 = l. 1 5) T^^?>n^.'SA 

J^^ (khl = 0. 38, kh2 = l. 2 0) 
^^n^j^Bt. mm (khl=0. 46, kh2 = 

1. 3 2) T#^e>n^.^c<h, mm (khi = o. 6 

0, kh2 = l. 52) 'X:^^i^n^}^Dt. mm (k 
hl = 0'. 73, kh2 = l. 6 0) T-^Ae>n^.^E 

(k h 1 = 0. 8 1, kh2=l. 44) T-^ 
^^n^.^Ft. mm (khl = l. OO, kh2 = 

1. 2 0) x-^^i^n^j^GL. mm (khi = i. 4 

0, kh 2 = 0. 9 1) T4^A^n^^H<h, J^^ (k 
hl = l. 14, kh2 = 0. 8 3) T^;^^n^.^ I 

mm (y^h l-=0 . 83, kh2 = 0. 76) 
^'&n^.^J ffiS (k h 1 =0. 60. kh2 = 
0. 7 3) T^Ae»n^.«Ki:> mm (khl = 0. 3 
5, kh2 = 0. 7 3) ^tl^.^^L mm (k 

hl = 0. 38. kh2 = 0. 6 3) T^Ae>n-5.«^M 

mm (khl = 0. 30. kh2 = 0. 6 5) 

^T^^G^^M^ABCDEFGH I J KLMNACDl 4 
C<^^*tABCDEFGH I JKLMNAtt, 04 

CO 2 :k7m^mm y ^ :7 $ nx v ^ ^ „ 

[0 0 3 2] CcZ)M7 0«H®'ttJK^^ti> V=8, 0 
0 Om/s e c. J^±*a^b. J.-:::>TCF = ~ 15 — 
15ppm/*C. J."::)K* =0. 0 5-0. 9 5%iim 

[0 0 3 3] mit. *f60J<^^8(D«iS#ttiS[^^«. 

±ti(om 7 (D^m^^i^m^t k h 3 <^)fiSco®H:^^i^ i; 

T$»^^^-f yAc7)^®»ttiK^^T$»oT. khl&t/ 
kh23^^^. 2;^7Cit3tj^Si>'^>'tc:*5V>T. .«feAt. 
:K(khl = 0. 36, kh2 = l. 0 0) X-^^^tl 
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^}^Ot. mm (khl=0. 48, kh2 = 0. 8 
3) T-^Ae>n^.^Pi:. j^Kh. .-SLch. .^Mh. 

SAO P KLMN ACD 7 *:(Z)JS^CDiK±Sr-&tn*3a${C-^ 

[0^0 3 4] C(D^8C0S®#ttffi[^^<D«^tt, V = 
10, 0 0 Om/s e c. ei±S:j|31U> ja'^TCF = 
- t 5-^1 5 p pm/t:> E.-:::>K* =0. 0 S-^-O. 7 

[0 0 3 5] *%0J<DB 9 cO«®#ttiS^^t^. ^ 6 

(a) (D^^'i'fA<Dmmm.^m'r^^mw^iSLm^xs> 

3 = 2 TT (t^ /A) T-^x^n^k h 3;^^ 0. 2 9 
7^kh3^0. 363 <Dmm\Z$>r). R^. khl 
= 27r (tz /A) . kh2 = 27i: (ts /A) T'^x. 
e^n^k h IRL^k h 2;0^\ ^ttlCkhl, ^$ft(Ckh 20 
2^-^^^2'A7LW.icmm^^y\Z:io\^^X. mm (kh 
1 = 0. 30, kh2 = l. 2 9) -e#;^&n^.«SA 
i:. J^Jg (khl = 0. 33, kh2 = l. 36) "C-^ 
X?>n^.^Bi:. J^^ (k h 1 = 0. 40, kh2 = 
1. 6 0) T^x.e>n^.^C<h> J^^ (khl = 0. 7 
1, kh2=l. 6 0) T-^^&n^.^D<h. JSI^ (k 
hl=0. 82, kh2==l. 4 1 ) ^n^.^E 
^> J^<^ (k h 1 = 1 . 00, kh2=l. 2 2 ) T-^ 
Aen^.^F<h. ffiS (k h 1 = 1. 27, kh2 = 
0. 9 7) -cr^x.i&n^.«^G«h> JS^ (k h 1 = 1 . 0 30 
3, kh2 = 0. 8 9) T#A&n^^H<fc. J^:^ (k 
hl=0. 68, kh2 = 0. 7 8 ) T^x. ^n-S.-^ I 
M®(khl = 0. 52, kh2 = 0. 7 7) X-^ 
^^tl^.^J mm (khl = 0/ 30, kh2 = 

0. 7 6) x-^^^n^}^Kt. mm (khi = o. 3 

0, kh2 = l. 09) T-^X-^n^.^Lct. .^A(h^ 
FGHI JKLAOl 2 2fs:(^j^^(DJ8a±*^t^|^8|5Jc^ 
I JKLAtt. a5 02:^7ClS32M^i?'^>^Jc^;^nT 40 

[0 0 3 6] e:o^9<DSH9»1tiR«^«. V=8, 0 

0 Om/s e c. J^_h$:ii^L> Rz>TCF = - 15-- 

1 5 p pm/t:> J.':::)K' =0. 0 5-^0. 85%;^^^ 

[0 0 3 7] ^rz. *%0jc7)^ 1 0 (D^m^^^m'f^ 
\t. ±mo:>m 9 (Dmm^^^mi^^i k h 3 coiis<^ieffl;&^ 

l^i;-efc-5i$^<:/A<Z)SB^tt»[^?'T»t>X. khl 50 



S^/kh2;^^ 2;^7£il?gJSSi^^>^(C^ViT, 

J^S(khl = 0. 3 7, kh2 = 0. 9 4)7?-^ 

JSS-S^. 4*CD^5J'75^ej5K^M4SLM J KLC0 4 2|s:(Dia^a^ 

(DWi±^^t^i^miz^^^n^:it^^mtT^o z.(d 

MSLMJKLfe. S5 02;*C7Clt3SJ^^i^^:7lC^$ 

[0 0 3 8] CO^l 0OSH»14iRm^O«^«. V 
= 10, OOOm/sec. fiOTCF 
= -15'-'15p pm/t:. B.'::>K' =0. 0 5 — 0. 

m 9 (o^M#tt^gm^<i:ra;m^c, z n osMi^mmim 

[0 0 3 9] ^^m<Dm 1 1 cos®»ttffiE«^«. 
(i) y^^^y}^mt. a n y-f^^>\^m<D± 
iz^m-^ n^mmmnmt. (i i d »$tz 

-SZnOBt. (iv)J¥$tA ZnOWO± 

{cS2®$n^»^«fiSch, (v) js$ts ^WL. mm 

ttffi^ffioTZ nOJi(7)±{cBHB^tl^S i Oz Hi> 

ttiSC0j&:i:A{CO(/iT> k h 3 = 2 7C ( /A) 
X.^n^kh3;0^\ 0. 0 33^kh3^0. 099 
(OmmiiZS>D. R^. khl=27r ( tz /A) , kh 
2 = 27r (ts /A) T-^Ae>n^k h IRI/kh 2 
f)^. 01T^^e>n'&M«ABCDEFGH I JKLA 
(Z)l 2*C0^:a^<^^Ji*^t;rtgP{C-^x.^n'5Cl<h^«F 

mt-r^o cc^)*®5*tt&cDe«igo^-f yti. 06 
(b) tc«aj^$n^5^-ryBTab^o 
[0 0 4 0] z:<Dmi i(D^m^^i&mi^\t. v=8, 

0 0 Om/s e c. J!y.Ji^jg^b, J.-::)TCF = - 1 5 
--15ppm/t:. R^K' =1. 0-'2. 4%*^*!^^ 

[0 0 4 1] ^fc. 1 2 <^)^M#ttJSm^ 

±m(Dm 1 1 o«®9H4&m^<i: k h 3 <Dm(Dmm 

;^^^l^i;T^^:^^yBO«H»tt&^^T&oT, kh 
IRt/^kh 2/^?^. HlcO^i^AB I JKLAca6*(D^ 

(^mftjAB I jKLAfe. mi(D2:iK.7miimmif^y 

[0 0 4 2] ^(7)^ 1 2 C0^H#14iS^^ CO^'&^t, V 
= 10, 0 0 Om/s e c. £i±*IISU> J.-:pTCF 
= - 1 S-'l 5 ppm/t:, R-DK' =1. 2-^2. 4 

[0 0 4 3] ^mM<Dm 1 3 (Dim^^i^mTit. m e 
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3 = 2k (t» /A) T?#>ie.n-Sk h 3*^ 0. 09 
9^kh3^0. 165 <r>f&miZ$,0. STD, khl 
= 27C (t, /A) . kh2 = 27r (ts /A) 
e)n.2>k h IRZ/k h 2*?. 0 2 TT-^-^ e.tl^M«AB 
CDEFGHI JKLMAWl 3 ^CDiH^J-Wi^i^-^tf 

[0 0 4 4] ^lO^l 3C!?SB»ttiSmT«, V=8, 
0 0 Om/s e c. tAi^jifi^L, J.:PTC F = - 1 5 10 
~15ppm/'C, S.t3K' =0. 7 5~2. 25%*« 

[0 0 4 5] 1 4 0«ffi#ttSt^^ 

tt. ±ISco^ 1 3 ©^B#ttiSm^t k h 3 ©fficD^ffl 
;0^*l^i;Tfe-5^'-f yB«^M5*tt^g#T-C*oT. kh 
lR.DJkh2/0^, S2T--^xe.n-5^^ABCN JKL 

MA® 8 *®«s^)-oi^±&^tJrta5{c4-;^ ens c t $ 

4#Mi:-rSo 20 

[0 0 4 6] COD^l 4©«ffi?ittig|g^C0J^^tt. V 
= 10, OOOm/sec. J.OTCF 
= - 1 5~1 5 ppm/X:. J.OK' =0. 7 5~2. 

[0 0 4 7] :^^mo:>m 1 5 CD^B^ttSt^^ttv 0 6 

(b) ©iS'-f yB(D)ntjg*^r-rs«®?itt3smTTS 

3 = 2 7C (t, /A) ■C#^e.n-5k h 3*^ 0. 16 30 
5^kh3^0. 231 ®|gHl-*0. khl 
= 27r (ti /A) , kh2 = 27r (ts /A) T-^x. 
e)n-5k h lifcCJCk h 2dt. H3T-%^Ae.tlSMi^AB 
CDEFGH I J KLMAtDl 3 *Oi^^)-C9i89±$-g-tr 

[0 0 4 8] C1©^1 SCD^M^-tta^^^t*, V=8, 
0 0 Om/s e c. ^tJi^&ilJSigL. R-Z>TCF = - 1 5 
~1 5 p pm/t:, J.OK' =0. 7 0~2. 2 

[0 0 4 9] ^fc. *%?g®^l 6®«M?SH4jK^^ 

tt, ±IBO^ 1 5 0S®^tt)!5^T<i: k h 3 ©fitOffiffl 
34i|S|UTSS:J'-r:/B®^®»tt&^^Tafe-pT, kh 
lB:0^kh2di. 0 3T#Ae>n-&^J«ABNO J KL 

MAO 8 :^(Dm^o:>m±=s:^timmz-^^ sn-s c t 
iNfgttf s. 

[0 0 5 0] ;i©^l 6©S®»'ttiSc^^©«-&«. V 
= 10. 0 0 Om/s e c. £AJi<£j|Mb> J.OTCF 
= - 1 5~ 1 5 p pm/t:. ja^K' =0. 7 0~2. 50 



[0 0 5 1] 1 7 ©SB?¥ttJg^^^«. 0 6 

(b) cDiS''r:/B©«itigi&wrs*®#ttfemTT$) 

^T, 2^>Ct-K(D«B#ttiSiCDfefiAlC^liT, kh 
3 = 2 7t (t, /A) -C-^Ae.nSk h 3*^, 0. 2 3 
l^khS^O. 297 OieffltCaSO. J-O. khl 
= 27t (t, /A) . kh2 = 27r (ts /A) T-^;l 
e,nSk h IRCXk h 2*^. H4-C-^^e)nsM«AB 
CDEFGHI J KhMNA(Dl 4 i^(Dm^(Dm±^'^ 

[0 0 5 2] ;i®^l 7©«®#ttjS^^«. V=8, 
0 0 Om/s e c. iL:?TCF = - 1 5 

~1 5 p pm/"C. fi-:3K' =0. 5 5~1. 7 5 

[0 0 5 3] 1 8 ©«ffi#ttiS[lg^ 

±12©^ 1 7 ©XB^ttK^^ t k h 3 ©fiiO^H 
d^*|HlU;T$>-5^-1'yB»^®?itt^gm^^TS-pT, kh 
lR0Jkh2;{)>\ 04T#xe.n-5«i^AOPKLMN 
A© 7 2|5:©ilS^)-<D||±$-&tfrta5{C-^A ^ <»: 

[0 0 5 4] iO^l 8CD^®5>tt}]5«^^©*i^«. V 
= 10, OOOm/sec. tiJi^H^U. J.OTCF 
= - 1 5~1 5 p pm/t:, jaoK' =0. 6 0~ 1 . 

[0 0 5 5] ^^m<Dm 1 9 £D«®»ttJS[^^tt. 0 6 

(b) (D:^-^ yB(Dmmm^m-r^ms^^m.mi^x$> 

3 = 27C (t* /A) T#ASn-5k h 375^ 0. 29 
7^kh3^0. 3 6 3 ©i6HlcS.D, JLt3, khl 
= 2k (t, /A) . kh2 = 27t (ts /A) T-^;^ 
e)n'5k h IRO^k h 2;{/^, 0 5 e)n-5Mi«AB 
CDEFGHI JKL A® 1 2 ^(DB^Om^^^tSfH 

[0 0 5 6] com 1 9 ©^®5*tt^*^«. V= 8. 
0 0 Om/s e c. JUJiiSr^^SL, J.-:3TCF = - 1 5 
~15ppm/X:, R-DK' =0. 3 0~1. 7 %j5«|g 

[0 0 5 7] *f£M<0^2 0©^®#14«Lm^ 

«. ±fB©m 1 9 (DmM^^^m=^t k h 3 cDttO$6H 
/&^*I^UTi&-5)^'-f yB©^®#ttiSJg^T*oT. kh 
lSt;^kh2j{)^ 0 5T?#;ien-5Mi®LM J KLCD4 
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[0 0 5 8] ^com2 ocD^m^^^mf-o^m^it. v 

= 10, 0 0 Om/s e c. a±S:|g3Kb. fit:>TCF 
= - 1 S-^l 5 ppm/X:. R-DK' =0. 7 0^1. 

3 = 2 7C (tA /A) -Cr^ASn'Skh 3*^. 0. 0 3 
3^kh3^0. 0 9 9 <Dm^\Z$>ri. K^. khl 
= 27r (tz /A) , kh2 = 27r (ts /A) tr-^x. 
en^k h ISt/^k h 2;J?^\ El 1 T#Ae>n^^«AB 
CDEFGH I J KLACDl 2^<Dm^(Dm±.^^tsn 

[0 0 6 0] Z,(D^2 l<DmM^m^m=f-\^. V=8, 
0 0 Om/s e c. £A±&il^L> Jl^TC F = - 1 5 
— 1 5 ppm/r. _aoK' =0. 12-^0. SSXifi 
*ii$n^. Mfc, CC7)j:3/j:^^co«^^i. ZnOJE 20 

[0 0 6 1] ^tz. ^mn(Dm 2 2 (DmM^m&m=^ 
±fao^ 2 1 <D^M^mi^m=f' <t k h 3 (omcDmm 

lRr/kh2^\ gll T-^x.^n^m*^AB I J KL A 

[0 0 6 2] z.<Dm2 2(Dumm^m.mT(Dm^\t.. v 

= 10, OOOm/sec. ja':^TCF 30 

= - 1 S--! 5 p pm/*C. JL::5K* =0. 12 — 0. 
8 5%;0^*g^^^n^o Sic. rcoJ:^;^j:m^<7)«^fri, 

[0 0 6 3] :^mmm2 3<D^m^mkm'^\^. 0 6 

(c) <^)^^'f yco)l«ig^Wt-^«H5i14iS*^TS> 
oT> 2:!K=^-'\^<D^^^m^(D^^k\Z-D\,^X. kh 
3 = 27r (tA /A) T-^Ae»n^kh 3*^. 0. 09 
9^kh3^0. 165 (D^m\Z^K>. K^. khl 
= 27r (tj /A) . kh2 = 27C (ts /A) T-^x. 40 
e)n^kh IStXkh 2*^ 0 2-e^x.en'5«^AB 
CDEFGH I J KLMAc^l 3 2|s:(7))S^(DiSJi*^tr 

[0 0 6 4] ilcD^2 SOSH^tt&m?'^^. V=8, 
0 0 Om/s e c. K^TCF^ - 1 5 

~15ppm/t:> J.-:3K' =0. 0 5 — 0. 85%*^ 

ii3^$n^o z.(D^on.m=?^<Dmi^n. znom 

[0 0 6 5] :^^m(Om2 4<D«®»'ttSc*^ 50 



ti> _hE0^2 3(D«®#tti^^^^kh 3< 

lB:t>'kh2;&t, E| 2 T-^x.e>n'5ffi^AB CN J KL 
MAO 8 *CD«l4^0j^±*-&tf rtg|5{C#;^ d * 



[0 0 6 6] :i(Dm2 4(D^ 



= 10, 0 0 Om/s e c. J^Jt*I^Sb> B.^TCF 
= -15 — 15p pni/*C. E.'::>K* =0. 0 5 — 0. 

[0 0 6 7] *%?B0^2 5 (0^®3*ttiK^^«, 0 6 

(c) c7)^<yc(7)B«ig$*r^^ffl^ttiS*^T$> 

oT, 2;^^:-HcDaB?itti&CDi^gA(COViT> kh 
3 = 2 7C ( tA /A) T^x.e»n^k h 3;^^^ 0. 16 
5^kh3^0. 231 <D^m\Z&y). SlD^ khl 
= 2k (tz /A) . kh2 = 27r ( ts /A) T^x 

e>n^k h ij^yck h 2d^ H3-e^x.e>n'5ffitSAB 

CDEFGH I J KLMACDI 3 *(Z)j^4i^O«|±Sr^tP 

[0 0 6 8] Z,(D^2 5<Dm^^mkm^n. V=8, 
0 0 Om/s e c. £i±€:ii^L. jaoTCF^ - 1 5 
-15ppm/t:, K^K} =0. 0 5-0. 8 5^%;^^ 
ll^^n^p HJC, ClcDct^T'^^^cT)^^^^. ZnOJEE 

[0 0 6 9] ^tz. *%BJ<7)^2 e<D^m^^m,m=F 
±fao^2 50«ffi#tt}gm^i:kh 3c^fit<^ffiffl 
;0^*[^i;T$)^^^yC(D^®5*ttiS^^T^oT> kh 
lR^/kh2;0^, 0 3 T-^^x^n^MJ^ABNO J KL 
M ACQ 8 2|5:<DiK^^(^^_hS:^tfrtgPfC-^^ e>n^ 

[0 0 7 0] ilCD^2 6<D«S»14iS«^c7)^'&^i, V 
= 10, OOOm/sec. £>Ui^*SU, ja^TCF 
= - 1 5 — 1 5 p pm/t:. fi-^K' =0. 0 5 — 0. 

ZnOffim»mi^{c8J^«ffi*^#ttb;5:i.^fc*. ^ 

[0 0 7 1] 2|s:%?gcD^ 2 7 <Z)«B?»ttjSm^tl. 0 6 

(c) (D^-c':/c<Dmmm^^^^mm^^&m=Fx-$> 

oT> 2^ifc^-H(D«H#ttiScoiSftAJc:::)ViT. kh 
3 = 2 TT (tA /A) T^xSn^k h 3*^. 0. 2 3 
l<kh3^0. 297 OieHJ-*D. khl 
= 27r (tz /A) . kh2 = 27r (ts /A) T-^x 
e»n^kh lBLl/^kh2jO^. 04T-^x6n'5®4SAB 
CDEFGH I JKLMNAt^l 4:^(Dmii'<Dm±^^ 

[0 0 7 2] ::c7)^2 7(D^ffl^tti!S*^ti, V=8, 
0 0 Om/s e c. J^Ji^iS^L. J.::5TCF = - l 5 
— 15ppm/t:. R-^K' =0. 0 5-0. 8 2%*^ 
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[0 0 7 3] *%ia©^2 8©^®»tt«[^^ 

it. ±m(D^ 2 7 k h 3 (DfilW^H 

T&tHCtf^^^'r yc®^®5lttK5gT-t?SoT. kh 
lS.0^kh2*^ H4-e-^K.^tl-5M^AOPKLMN 
ACD 7 *©i6a^©i^Ji&^tJf*3gP{C#x. e>n-5 ^ t 
iii-r-So dcoM^AOPKLMNAfe, 04O2i>:7C 

[0 0 7 4] z:<Dm2 8<Dmwwm&m^<Dm^u. v 

= 10, 0 0 Om/s e c. iU_b&S^SL. 

= - 1 5~1 5 p pm/'C, ja^^K' =0. 0 5~0. 

[0 0 7 5] *5!BJ©^ 2 9 CD^ffi^-ttiBt^^tt, 0 6 

(c) (D^^ yc(Dmmm.^m-r^m.m^ik^m^-c$> 

3 = 27t (t, /A) -e#Ae.n-5>k h 375>\ 0. 2 9 20 
7^kh3^0. 363 W^Htca&D, J.-^, khl 
= 27t (t, /A) . kh2 = 27C (t, /A) "e^A 
e>n-5k h IROtkh 2*t. 0 5-e#;^e>tl-5M«cAB 
CDEFGH I J KLACDI 2 :^COl^^<Dm±^'^tSP^ 

[0 0 7 6] C:<^^2 9©^H?^ttjg^^«. V=8. 
OOOm/sec. eAJi<£ilfigb. B.OTCF = -15 
~1 5 p pm/"C, J.-:3K' =0. 0 5~0. 7 5 %/{»^ 

[0 0 7 7] sfc, *%ga®^3 0O«B?ittjft^^ 
(4, ±feo^ 2 9 (D&mM^m'Fi: k h 3 ©ffl[©^H 

1 StXk h 2 iOi, 0 5 -C^;^ 6) n-5MttL M J K L CD 4 

[0 0 7 8] :i(DM3 0 (D^M^ttK^^ ®iS^«, V 
= 10, OOOm/sec. £4Ji*||3SL, J.OTCF 
= - 1 5~1 5 p pm/'C. SOK' =0. 0 7 — 0. 40 

[0 0 7 9] *:%BjO^ 3 1 CD^ffi^ttiK^^fi. 0 6 

oT, 2;^^-H<7)^®3*1tiK®J^«AtCt>liT, kh 
3 = 2 7t (t. /A) T4-A?>tl^k h 3;*^ 0. 0 3 
3^kh3^0. 099 coggHtCfeO. khl 
= 27r (t, /A) . kh2=27t (ts /A) 
Sn-Skh IRtJtkh 2*«. 01T#Ae>n-S^«AB 50 



CDE FGH I J KLACD 1 2 2|s:©i^^J'(Di||±S-&tyrt 

[0 0 8 0] C©^3 1 cD«®#tt&^^«, V=8, 
0 0 Om/s e c. £AJi*Bfigb, J.t?TCF = - 1 5 
~ 1 5 p pm/lC, E.-:3K' =0. 8 5~2. 0 %7!»^*ll 

[0 0 8 1] *%BJ0^3 2 CD^S^ttSi^T 

tt, ±15(7)^ 3 1 cr>«®?»i4iS*^i: k h 3 O^itWlgH 
*«|^i;T*S^'-r7'D®S®?*tt«^^^-CSoT. kh 
lRtXkh2j5i> 01T-^Ae.n-5M«tAB I J KLA 

<!if -5. 

[0 0 8 2] ;i<D^3 2©^®??tt8Jim^O«^tt. V 
= 10, OOOm/sec. JJAiSj^iKU. SoTCF 
= -15~15p pm/'C, B-tJK' = 1 . 0 5~2 . 

[0 0 8 3] *^Bj©ig 3 3 (D&mw&mm^\t. m 6 
(d) oiS''ryD©®«itsrwrs«®3^ttgtm^^Ta& 

oT, 2i^^:-K©«M?*'ttStOiS[SAtCOViT, kh 
3 = 2 Tc' ( t, /"A) T-^K.?,n-2. k h 3*^\ 0. 09 
9^kh3^0. 165 CO^ffltC^O, S.^, khl 
= 2k (.ti /A) , kh2 = 27C (ts /A) 
e>n-5k h IRJlKk h 2*t, 02T-^;^&n-5ffi«AB 
CDEFGHI JKLMAOl 3 *©i|^5J-©ilil±^£-&tr 

[0 0 8 4] ::©m3 3®S®#tt23tm^^«. V=8, 
0 0 Om/s e c. jaoTCF = - 1 5 

~ 1 5 p pm/r. R-DK' =0. 75~1. 80 

[0 0 8 5] Sfc. *5!BJo^ 3 4 ©SH^ttJgimT 
JilH©^ 3 3 ©«ffi5»tt&^? <!: k h 3 ©fitcD^H 
*iraUT*«.iS''f :/D©^li#tti«E^^T*oT. kh 
lRlXkh2*t, 0 2-^-^ASn-5MttABCN J KL 

MA© 8 *©iS^)-©i»±^-&trrtSPtc4-A 

[0 0 8 6] C:©^3 4©^ffi#tt«j?m^^©:^-&«, V 
= 10. OOOm/sec. £A±*SI^L. JLOTCF 
= -1 5~1 5 ppm/'C, =0. 7 5~1. 

[0 0 8 7] 2is:%BJ®^ 3 5 ©StS?i'ttiSS^^«. 0 6 

(d) ©^'-f yD©ji^at*w-r-5«®5*tti&^^-e* 

oT, 2;^cqE-f«©^®9ltt»[©iRftAtCOViT» kh 
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3 = 2 Tt ( /A) T-^;^^n^k h 3t^. 0, 16 
5^kh3^0. 231 (DteffltC&D. Ji^. khl 
= 2k (tz /A) . kh2 = 27r (ts /A) T-^^ 
e»tl^kh IRtXk h 2;5^. El 3 T'^A Sn^SM^AB 
CDEFGH I J KLMACOl 3 :^(Dm^<Dm±^^t^ 

[0"0 8 8] CC^^3 5<7)^®5»1±jR^^«> V=8. 
OOOm/sec. JBl±«:ii^b. J.'::?T C F = - 1 5 
1 5 p pm/r, B.'^K' =0, 65—1. 7 

[0 0 8 9] ^tz. *%0JCO^3 6 0^M#tt«J*^ 
±.m<D^ 3 5 COSa»ttiSPg^ k h 3 (DmoWM 
*^llUT*^5^-f :/DcD«a5»ttigm^-t?S^T. kh 
lRO^kh2d^ 0 3T-^x.'bn^M^ABNO J KL 
M ACO 8 *CD^5i^c;)^_h^^t^F^gPtC^^ <^ * 

mW.t'^^^. il<Z)ffi:®ABNO J KLMAfc, S 3 2 

[0 0 9 0] z.(D'm3 Q<D^mm^^^m^(Dm'b\t. v 20 

= 10, OOOm/sec. JW±^l|3^b. E."::>TCF 
= -15-15 ppm/t:, JL:::)K' =0. 65-1. 

[0 0 9 1] if^mm'm 3 7 cD^swttjg^^^s. la e 
(d) <D^-(^i:>(Dmmm.^^r^^mm-^m,m=F^& 

oT. 2:;^^-Hco^ffi#tti|g(7)aSSA{c-::>v:iT> kh 
3 = 27r (tA /A) T-^;^e>n^k h 3;0^\ 0. 23 
l^kh3^0. 297 CO$gH(ca& 0 > fi-^. k h 1 30 
= 27C (tz /A) . kh2 = 27r (ts /A) T-^^ 
?>n^kh lRZ>'k h 2?^^% 0 4 i^tl^M^A B 

CDEFGH I J KLMNAOl A:^(Dm^(DmAL^^ 

[0 0 9 2] ZL<D^3 7<DmM^'&.^m^\t. V=8, 
0 0 Om/s e c. £i_h^ii^b, Ac>TCF = - 1 5 
-1 5 ppm/t:, 5.':::>K' =0. 55—1. 6%30^*^ 

[0 0 9 3] *fc. *%0J<O^3 8c^«®®14iS^^ 
±IBOlg 3 7 t k h 3 c^fiiOlgffl 

lRtA'kh27^^ 04X^X.e)n^M^AOPKLMN 

[0 0 9 4] ^:CD^3 8c7)^®®tt2S^^c:D^^ti, V 
= 10, 0 0 Om/s e c. £i±<Sr||^b. B.OTCF 
= -15-15p pm/X:> fi-rJK' =0. 5 5—1. 



[0 0 9 5] *5!0>8<Dm3 gc^Sffl^'ttiSm^^. 0 6 

(d) <^^-r:^D<oai«ia*wt-^«®^tt&^^-efe 

c>T. 2:;*:^— Hc^^ffi^tti^co&:SA {c:::>v^T> kh 
3 = 2 7C (tA /A) T^^Ae)n^kh 3>0^, 0. 2 9 
7^kh3^0. 3 6 3 c^^fflJC^O. JL:p. khl 
= 27C (t, /A) . kh2 = 27C (ts /A) 
?)n^kh IRD^kh 2/5^\ 0 5 -^-^^ etl^M^A B 
CDEFGH I J KLAOl 2 2^CD^53^cD^±^-&t^rt 

[0 0 9 6] ;i<^)^3 9cD«®#ttiS^^frd:. V=8. 
0 0 Om/s e c. K±^ii^b> SoTCF = - 1 5 

— 1 5 p pm/t:. JL-^K' =0. 4 0—1. AXfAU 

[0 0 9 7] Sfc, *^BJ(0^4 OCDS®»ttji^^^ 
Ji> ±IB<^^ 3 9 <omM^m&m=f't: k h 3 (Dffic^lgffl 

>&^*rai:T2>^^-r:/D(;)^®»ttig^^TSoT, kh 
l'EaSyiY\2f)^. BI5T-^A^n^M*^LM J KLCD4 

[0 0 9 8] :L(D^AO(Dmm^^mm'^(Dm'^\t.. v 

= 10, OOOm/sec. J^±^^Sb> SlDTCF 
= -15— 15p pm/X:, J.'TPK* =0. 6 0—1. 

[0 0 9 9] *%§go^4 1 <^«B3»tt&^^ti. 0 6 
( f ) (OiS^^y-F CD««ig**-r^SB»tt««^T* 
oT. 2;^*:^- Hc7)^ffi#tti6cD&gA {covix, kh 
3 = 2 TT (tA /A) T-^x.?>n^k h 3;^^^ 0. 0 3 
3^kh3^0. 099 co^gfflJC&t). JLO> khl 
= 2k (tz /A) . kh2 = 27r (ts /A) X-^X. 
^n^kh IRl^'kh 2/Ci^ 0 1 T-^;^^n^m^AB 
CDEFGH I J KL AO 1 2 *<Dj^:f3^C7)^±^^t;rt 

[0 10 0] c:(Dm4 l<7)^S#ttig^^t^, V = 8, 
0 0 Om/s e c. &.±^mf$.L. R^TCF = - 1 5 

— 1 5 p pm/X:> J.'::)K' =0. 2 — 1. 6%*^|IS 

[0 10 1] *5!BJ(^)^4 2CD«®#tti&^^ 

±m(Dm4 1 (D^mmitwim'Ft k h 3 <7)ffi<DiigBB 

d^raUTS^^-f yF(D«ffi®tt^6*^T^c>T. kh 
IRlXk h 2d^ 01 X^K-^n-S^^AB I J KL A 
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[0 10 2} c:com4 2CO^®#tt35^^co^'&^i. V 
= 10, 0 0 Om/s e c . J^±^SI?gL, R-DTCF 
= -1 5-^1 5p pm/X:. J.^K' =0. 5 5—1. 

[0 10 3] ^^BM(Dm4 3(D^ffi#tt&*^tt, 0 6 

(f) <D^^yF(Dmm7&^^r^ms^iti&m^x& 

oT. 2^^-HO«S®14&c7)&SA{c::>ViT. kh 
3 = 2 7C (tA /A) X^X^n^kh 3^^. 0. 0 9 10 
9^kh3^0. 165 (D^ffltcSO. fi-::>> khl 
==27r (tz /A) . kh2 = 27r (ts /A) 
e,n^k h ISt/k h 27&^\ 0 2T^x.e>n^M*^AB 
CDEFGH I J KLMAOl 3:^(Dm^(Dm±^'^t^ 

[0 104] C0^4 3 0^®#14Sc^^«, V=8, 
OOOm/sec. J^±*ii^L, a.OTCF = -15 
1 5 p pm/t:, B.r:>K' =0. 2 5'-''l. 6%^m 

[0 10 5] ^fz. *%0>a<^^4 4CD«pS#ttiS^^ 
±fE0^4 3 <7)^M?»14iKm^ci: k h 3 OffiOffiH 

:0^*|t|i;T*^^-ryF(^^®»14^^^-TrfeoT. kh 
l&t/k h 27i;^\ EI2T-^x.?>n^^*^ABCN J KL 
MA(D 8 *O^5i'(0i^±^^trrtSP{C^;t tl^ d <i: ^ 

[0 10 6] i::c7)m4 4CD*M#tt?S^^co:^'&^i, v 

= 10, OOOm/sec. J^Ji^^ilb. ^-^TCF 

= - 1 5--1 5 p pm/t:, 5.^K' =0. 8 O'-l. 30 

[0 10 7] if^mmmA 5 cDSB^ttss^^^i. 06 
(f) <D9-(zr¥<Dmmm.^^'r^m&^m^m=f-xdb 

oT, 2:iK'^-Y(D^m^^^<D^^X\Z^\,^X. kh 
3 = 27r (tA /A) T-^Aen^k h 3*^\ 0. 16 
5^kh3^0. 231 OlgHJcSD, khl 
= 27C (ti /A) , kh2 = 27C (t, /A) T^A 
?>n^k h iSr/k h 2?^?^, 0 3T#A^n^ffi:^AB 40 
CDEFGH I J KLMACD 1 3:i^(Dm^<Dm±.^^tS 

[0 10 8] eiC0^4 5<D^H#ttiK^^^tl. V=8. 
0 0 Om/s e c. Ei±S:ii^U. S'::?TCF = - 1 5 
— 1 5 ppm/t:. J.':::>K' =0. 2 5-'l. exfA^: 

m<D^^f^zno^&nw^ii\^xm\^^x^^^tz}i>. m=f^ 

[0 10 9] ^tz. *5|0JCO^4 6C0S®?*ttiSS^ 

±fH<^^4 5 <D^mW^m.m=Ft: k h 3 (7)fflO$5i8 50 



t^m^::'X^^^-(fF(D^M^^^m'=f-x^-DX. kh 

lRl[/k h 250'5> BI3T^x.6n^M^ABNO J KL 
M ACQ 8 if<DWi^(DU±.^^t^]Hmz^-?Lin^ C 

[0 110] ;i0^4 6 V 
= 10, OOOm/sec. J^i^H^b, fi^PTCF 
= -15-'15p pTn/t:. ^OK' =0. 6 5-^1. 

U\^(Dmm(D^B}f^ Z n O ^ffifl:^<h LTffl-V^TVi^fc 

[0 111] *%0JCO^4 7C0«H^ttiSc^^t5. 0 6 
(f) (O^^-l'yFc^JSItit^W'r^^SWttS^m^T-S 
oT> 2;*:^-Fc^^®?ittiS(7)&SA{c:::)ViT, kh 
3 = 27r (tA /A) ir-^A?>n'5kh 3*^. 0. 2 3 
l^kh3^0. 2 9 7 cZ)*6ffltC&?)> J.-^. khl 
= 27C (ti /A) . kh2 = 27r (ts /A) T-^;^ 
^n-Skh lS:tJ^kh2:0^ 0 4T-^K.^>n-2)M^AB 
CDEFGH I J KLMNA<^ 1 Ai^(Dm^(Dm±,^^ 

[0 112] ^1(^)^4 7<Z)^®®'tt&m^t^. V=8. 
OOOm/sec. J|^±<^ii^b. B.OTCF = -15 
--1 5 ppm/t:, ja:::»K' =0. 3 — 1. 45%3j^>*|^ 

[0 113] ^tz. *%0jo^4 3(D^mwm^m^ 

/i^*I^UTfe^:5^-r:rFC0^M#tt?Km^TSoT. kh 
i:j^r/k h 2:<>^\ E|4T^-^Aibn^M^AOPKLMN 
ACQ 7 *:co^^c7)^_h^^tyrtgB{C#x. e^n-S CI <i: 

[0 114] ClCDm4 8 CO^ffl#tt^fe*^CD^^ti. V 
= 10, 0 0 Om/s e c. £t±*||:SL. J.":3TCF 
= - 1 5— 1 5 p pm/r. _aoK' =0. 5 5—1. 

[0 115] *%?B(^^4 9(DS®#ttig^^tt. 0 6 
( f ) O^-f >^FO)B«jt§Wr^^B?»14«[*^TS 
oT, 2:;^^-h*OS®»ttJS(Z)JSSA(C^V^T. kh 
3 = 27r (tA /A) T#Ae>n^k h 3*^\ 0. 29 
7^kh3^0. 363 <D^m^Z$>0. R-'D. khl 
= 27r (ti /A) . kh2 = 27r (ts /A) "C^;^ 
^n^kh IRrXkh 2;0^. 0 5 T-^X ^n^M^AB 
CDEFGH I J KLACOl 2 ^COm^(Dm±^^tSP^ 

[0 116] ilC0^4 9C0a®#14J?t^^tt> .V=8. 
OOOm/sec. £A±*ig^b. fit:»TCF = -15 
— 15ppm/t:. R-DK' =0. 3 5—1. 3 5%f)^ 
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[0 117] Sfc. *5|0J©^5 O0^®^tt&*^ 
tt, JhE©^4 9 0^®?»1SS[^^<i: k h 3 ©fitOlgB 

f)^m\:^T'$>^^^yF<Dm.m^^mm^T'$>-ox, kh 

l&(y:kh2*^ H5-C4-Ae.n^«:«LM J KLC5 4 

to 1 1 8] :i(Dm5 0 ay^^^^mm^o^m-^ii. V 
= 10, 0 0 Om/s e c. ti-h^Hab, E.::3TCF 10 
= -1 5~1 5p pm/"C, =0. 7 0~1. 

[0 1 19] fiiS, £t±Stt?abfc*^l3W^l®«®?* 

^fi < ffll^ -5 d t *^T'# -S i: 5 *iJ.^ W-e-T* U T 

fflbfe«-&©e^«5^75^2 GH z (C*dV^TO. 0 5dB 20 

e^a^tt2 GH z tC:teliTO. 0 3 d B/ A -TrS-g.. 
[0 12 0] 2|s:5£l«{Ct¥t?T. 06 (a) trS^^n-Si 

^zfjmt. (1) i5''r-\'^:>HScD±{c, t, ii^s: 

-5«t^tCZ nOB^J^fiX-r-SXT^-yT'.i:, (2) Z nO 
"ry-ft. (3) «SS«@*S^TZ nO«CD_h{C, i¥ 

h*®«a»ttaS©iSfiA fCOViX. k h 1 = 2 7C ( ti 
/A) , kh2 = 27r (ts /A) T-^Ae.n§khl 
SUCkh2d^ 0 lT"4-X?.tl-i>M«ABCDE FGH 

1 JKLACDl 2 2|s:©i^^i-©ilSJi*^tyrtaRJC-^;^en 
■5J:^{Ct, RtJfts Sa^L-. Jao. kh3 = 2 7C 

(tA /A) T#;^e.n5k h 3*^ 0. 0 3 3^kh 
3^0. 0 9 9 com.Wittif>J:otZt, ^MMT^Z. 

kh lRZ/kh2/5i01CD«t^AB I JKLA©>ft-& 

[0 12 1] ^ifc, c:oSJja:^j*fci5V>T, o. 0 99 
^kh3^0. 165 ®|gHt;^SJ;^{C tA 
L. kh IRyJk h 2;5^> 0 2®Mi^ABCDE 

FGHI J KLMA©^Ji^^trF»gg|5tC-^Ae)tl^J:-5 
Jet, RO:ts 4-ilS^LTt)J;<, JgfrkhlRDCkh 

2 2 0^«EA B C N J K L MA®iSg±S-g^trF»9?a5{C 

COSja:^fetC*3t,iT, 0. 165^kh3^0. 
23 1 <D^mtU^J;i^iZt, 3.-^^ kh 

IRtKkh 2d^ 03©««cABCDEFGH I J KL 50 



MA©^±^^ty|*lg|5«c-%-;t5.n^J;5{c t, RD^ts 
<&S*?LTt><fc<, StCk h l&U^k h 2*^H3(0«iK 
ABNO J KLMACDi8aJi*#$JF*3gPtC-i^X^.n-5J:'5 

Jet, Rt/:t> ^SS^bTfeckvn :L<Dmm:^m 

ICiJVsT. 0. 231^kh3^0. 297 (D^^St 
fi^^OiZt, JLO. k h l&DCk h 2d«, 

04©M«tABCDEFGH I J KLMNAOOi^Ji*-^ 

<. StCkh lS:?/kh 2;^»i04©Mi^AOPKLMN 

as?LTfeJ;Vi. ci<D©jfi:trftlc*t.iT, 0. 2 
97^kh3^0. 3 6 3 ®®ffli:7a:-5<t ■p t, ^ 
R-Z>. k h IRO^k h 2 75^. SSO^i^ABG 
DEFGHI J KLAOM±$:-^tyF«3gP(C-%^x.e.n-5J; 
o\Zt, at/t, *SS?L.Tt)ck<, MfCkhlliJ/k 
h 2 /O^H 5 <D««L M J K L (Dm±^^tSp^WZ-^^ 5. 

[0 12 2] *5l0J»CtJecT, 0 6 (b) (w^^n^J; 

(1) ^<ir*>H»©±ic. mmmmm^ 
mm-r^7.7--yr^, (2) mmmmm^m-oxy-< ^ 

^>H«©±tc, iP^t, t;ii:-5J;-5fcZ nOW^J^fiX 
■r-5X5^<y:/t. (3) ZnOBeD±{r, JItS t» 
-g>J:3tcWS«ffi*}gfiX-r^X7^>yy,t, (v) 
S^SoTZ n OJlco_hlC. ts i:fc£-5J;'5(CS i 

©t{jt*teiC*5ViT, 2 K©«®»ttig©aJ[« A 

(CtPViT. khl = 27C (t, /A) . kh2 = 27C 

(ts /A) T^Ae.n-5kh IBclXkh 2/0^. 0 2T? 
-^^e)n^MiSABCDEFGH I J KLMAOl 3* 

s ao. kh3 = 2 7r (t» /A) T-^Ae. 

tl^ kh3/^>^. 0. 099^kh3^0. 165 C5|igffl 

^©SSjfi^StCiJViT. JStC. k h l&tKkh 2*iB2 
OM«A B C N J K L M AwMJi^-^trrtSPJci^-;^ &tl 

[0 12 3] ^fc. ^:©S!jS:^te»C*3tiT. 0. 033 
^kh3^0. 0 9 9 (D^mtfSi^JiOiZt, 

jao. khlRZ/kh2*^. 01©M*tABCDE 
FGHI J KLACDm.±^'^tSP^mZ-^Z.?>tl^^viZ 
t. Rt^ts S:S*?LTfeJ;<, SfCk h IRCfk h 2 
*^*0 1 ©ffl«A B C N J K L AOi^JiSr-&ty|^gP(C4-;^ 

e,ti^J;3irt, Ri/tts ^SS^LTfeiVi. ^/t, 
OStjg:^j*{C*JViT. 0. 165^kh3^0. 231 
©leHt^-SJcptC tA ^miRV, R-O. khlR^Xk 
h2/&i. 03 WM^ABGDE FGH I JKLMACOM 
Ji^^tri^gptc-^A^>ti^J:'5tc t« RU^ts ^a^U 
TfcJ;<. HJCkh IRtKkh 2/i^0 3®Mi®ABNO 
J KLMA®iS±^-&trrtgPJ-4-Ae.n-5J;5(C t, R 
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T. 0. 23 1^kh3^0. 2 9 7 <D^ffli:/S^J; 
oiZtj, SSS^L. R-D. kh IRtXkh 2*^. 04O 
m^itABCDEFGH I J KhMN A <DWi±^^tSp^m 
{c#Aen-5<J;-5tc t, RtKts ^)l*?bT=b<i;<, M 
{Ck h l&t/k h 2*^'EI4CDM*SAOPKLMNA©«| 

Tt)J:vn ^fc. :icDgijt:^SJc:l3ViT. 0. 2 9 7^ 
khS^O. 3 6 3 (D^mi:fi^^O\Z t.^miR 
L, B.:^, kh lSt;^kh2 75i, 1I5®M^ABCDE 10 
FGHI J KLACDiiSJi*-^tJrt8fI{C^;^^nSipfC 
t. SrXt, *]l*?LTt>J;<, Mfckh lB:t;Jkh2 

[0 12 41 *%WJCiieoT. 0 6 (c) lC5^$n€.J: 

^yjmu, (1) y-r-\'^:>K)i©j:tc, jits t, tfsi 

^^'0\ZZnOm'^m^f^7.J-yyt. (2) ZnO 

(4) s i o, m(D±.\zmmmmM'&mfSLr^^v'yy 

— F«^H#tt)R®aSfiAlcr>V5T. khl=2 7r (t 
, /A) , kh2 = 27r (ts /A) T-^x. "^.tl-g) k h 
lSZ>'k h 2/5^'. 03T#;^&nSM:^ABCDEFG 
H I J KLMACDl Z^(Dm^<Dm±.^^tS}Hm\Z^^ 

^n-5<toic t, mst^ ^a*^b, kh 3 = 2 

TT (t, /A) -C-^^e,n^kh 3*^ 0. 165 
^kh3^0. 231 <D^mhiS.^^o\Z\., ^WH 30 

[0 12 5] Sfc, ^CD^it:^ftlCt5ViT. 0. 033 
^khS^O. 0 9 9 <Dmmiitii,^^\z\., ^MIR 
JL:3> khlB:CXkh2*i. S1©M*SABCDE 
FGH I J KLA®iia±*^trF»3gPJc4-A?.tl'5J:^tC 
tz RZ/ts ^WSiL-X^^<. MtCk h 1 RZ>'k h 2 
7!)t0 1 «M«A B C N J K L A<Dm±.^^tSp^mZ-^?i. 

OSit*StC:feViT. 0. 099^kh3^0. 165 

<0ieffli:?^-5<tPlc: t, 5.^, k h 1 40 

kh2*s, 02OM«ABCDEFGH I J KLMA© 

LTt)J;<, SJCk h IRr/k h 2*<02®M^ABC 

N J K L M A©i!^±5r^tfl*3SPlC-^A e.n^ ^^\ZU 

T. 0'. 231^kh3^0. 297 ©jeHt^SSJ; 
^tCt. <£S^L. khlRZ/kh2*^ 04© 

M^ABCDEFGH I J K LMN ACD«gJi$-^trrtgP 

(Ck h IRC^k h 2*«04©li*SAOPKLMNA(Di^ 50 



Tt)J;^i, ^fc, c:cDSl!jt:^j4ic*3V^T, o. 2 9 7^ 
khS^O. 3 6 3 <DmmiitS-^^o\ZU ^WH 
U, khlSt/kh2d^ 05CD^«ABCDE 

FGHI JKLAC0;||±Sr-^tJI*lgPtC-^X?.n^cfc'5(c: 
t, SJ>'ts $aJ5LTfccfc<. M{CkhlROtkh2 
5 ©««L M J K L 0«S±$r^tJt*3g|5lc4-x. e.nS 

[0 12 6] *%B^tCtJ£oT. 06 (d) irS^Sn^i 

(1) ^-i'-v^:>H«©±{c, miom^^m 

«ffi*m-rSX^>;/yt, (2) @ISffl«ffi*®oT 

$rJ^^-r-5X5">>>^t, (3) ZnOS®±{C, t 

, t.n.^^^\zmm^m^miSL-r^:^^yriz. (4) 
tcsi o, m^mm.-t^7.'Ty:>'t. (5) s i o, « 

-5^M3*tt&3^^ ©iSifi:^ftT» o T. 2 H 
®#14iSE©jStSA tCOViT. k h 1 = 2 7C ( t, / 
A) . kh2 = 27C (ts /A) T-^X. 5,^1^ k h 1 R 
ai^kh2;0^. 0 4-C#X.e.tl-5M*aABCDEFGH I 
JKLMNA©1 A:^0)m^<r>m±.^^tS]HW>\Z^^ic> 

tl^^o\zt^ mst^ a-p. kh3 = 2rt 

( t./A) -C#xe.taSk h 3/5^, 0. 231^ 
kh3^0. 297 ©*Effli;5:-5 J; 5 fC t, ^gS?-r 

k h IRlXk h 2*^*0 4®M^AOPKLMNACDi^Ji 

[0 12 7] Sfc, :i©Stit:^fe{C:tetiT, 0. 03 3 
^kh3^0. 0 9 9 <75^H<t/j:^J;^tC 
L, J.-^. k h IRtXk h 2;^^, 01©^*SABCDE 
FGHI 3K-LA<Dm±.^^tsnmz^Xibn^^O\Z 
tz RtXts *aS?UT'fcJ;<, MJckhlRy:kh2 
1 ©M*SA B C N J K L ACDi^±$-&tJ(^g|5{C-^A 
Stl-5±p{Ct, -BOSt, SrSS^UTfeiVi. ^1 
®«it:^te{C*3liT> 0. 099^kh3^0. 165 

<r>m.mtfs.^^o\zt, s:a*?b. k-d. khiRy: 

kh2;>^, 02©^^ABCDEFGH I JKLMA© 

m±.^'^tsp^mz^x^n^^^\zt^ Rr/ts ^miR 

UTt>J;<, MtCkh IRW^kh 2dt02©MJ^ABC 

N J KLMA©ita±*-&tyf*3aR{c:-^x. e.ns<t ■SJC t, 

0. 165^kh3^0. 231 ©^HtSt-SJ; 
^tct. S:a*?U. khlRytkh2di, 03<D 

ffi^ABCDEFGHI J K L MA W^±i£r-g^tJrtg|5{C 

kh IRO^kh 2d>'0 3©ffii^ABNO J KLMA©i^ 

±*^tfrtapc-^Aen«.J:5tct. Rtjcts 
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Tfeiv^o ^fz. z:(Dmm-:^m^::^^^x. o. 297^ 

khS^O. 363 (Dmm^^^<^VlZt, 

jao. k h IRO^kh 2 7&^\ @5CDM^SABCDE 
FGHI J KLACDj^±Sr^tyrtgPlC-^^e»tl^J:3tC 
tz Rl/ts ^a^bTt)J:<, SJCkhlSr/kh2 
tJ^^'S 5 (DM^L M J K L (Dm±^^t^[^mz-^X Stl-S 

[0 12 8] 2ts:%9BlCtieoT. 06 (f) JC^^tl^J: 

^yjm\t. (1) '\'^>F)io±{c, js^tA 10 

U^^^olZZnOm^BjiZT^Tsy^yyt. (3) ffilE 
(4) Mia0Mffl«ffi*S^TSafEZnOBc^±JC. jft 

coS®»tt&c7)^SSA tc-::)liT, k h 1 = 2 tc (tz / 
A) , kh2 = 27r (ts /A) T-^A?>n^khlR 
XSViYiZffi. E|5T-^^e>n^m^ABCDEFGH I 20 

J KLAcol 2i^(Dm6^(om±.^^tsp^mz^-7L^n^ 

ckplctz R^'ts a::). kh3 = 27r (t 

, /A) T#^e>n^k h 3;&t, o. 2 9 7^kh 

3^0. 3 6 3 (Dmmtf^^^o\zx., ^m^-r^z 

kh IRZJ^kh 2i)mS(Dm^'LMi KLCO^±^^ty 



[0 12 9] Sfc. ;icoMig:^?*tc::fev>T> O. 033 

^khS^O. 099 (Dmm^tl^^O^ZtK 30 

JlO. k h IRtKk h 2;^^ I^K^^^ABCDE 
FGHI J KL A(^^Ji^^trrtgP{c4'^e>n^i:'5{C 
tz S.^>'ts ^a*iL'Tfcck<. SEtCkh lBLr>'kh 2 
tim 1 <DM«A B C N J K L AOJSSJiSr^tPrtgPlC^^;^ 
Sn^ck^fCtz RtKts S:aS?bTt>ckVip C 
0»fig:^rSfCi5V:»T. O. 099^kh3^0. 165 

kh2**. 02(DM«ABCDEFGH I JKLMAO 

LTfect<> StCk h IRlXk h 2:^^^2(^ffi^ABC 40 
N J KLMA<D^Ji^^t^l^SPJC^^e>tl^J;'5fC tz 

T. 0. 165^kh3^0. 231 (D^MtU^^ 
o\Zt, K^. k h IRCi^k h 2;&^ 0 3(7) 

^^ABCDEFGHI J KLMACOSUiSr-^tPrtSPtC 

kh lB:r>'kh 2 ;?5^*0 3 O^^ABNO J KLMAO^ 
±^^trrtgP{C-^;^6n'SJ:3{C tz IBLXSt, ^awb 
TfectV^^o C<7)Sift::^ffilC*>V:iT, 0. 2 3 1^ 

kh3^0. 2 9 7 <Z)®ffl^;SS J: 5 t * 50 



kh IR^/kh 2;^^% 04CDmi^ABCDE 
FGHI J KLMNACD^±^^tTrtgB(C:-^^ibn-5)ct 
'SfCtz Rt;^ts *3lKbTfeJ:<> MlckhlRIitk 
h 2 4 <Dm«A O P K L MN A(Dj6a±S:^tn^g5Jc: 

[0 13 0] <i:C5T\ 06 (a) CD^^-f :/AO|i1git 

kh3 = 0. 044CDi: 
khl^kh2;«^^ 0 2 8 cDS*ja^^t>i^-iS9 (A 

1- B 1-C 1-D 1-E 1-F 1-G 1) {c:?^bTkh2$r 
+/- 1 0 %TliMbT^i:^|gB{C&oTt)ckV:^o * 

fc. kh 3 = 0. 0 6 6O<h^> k h 1 <i:k h 2:0^. 0 
2 8 c^»*ffl^'&fci±i^ {A2-B2-C2-D2-E2- 
F 2-G2) {dJ^bTk h 2 ^ +/- 10%TmMU 
T7S:^|gH{C&^Tt>ckV:io kh3 = 0. 099 

0<h#. khl<hkh2*^. 0 2 8 (Z)S*ffl.;^'&*5ii:JS 
(A3-B 3-C 3-D 3-E 3-F 3-G 3) tCj^bTkh 
2^ +/- 1 0 %TliMUT;i^®ffl{Cfe^Tt><fc 
V^^o kh3 = 0. 13 2(^(h#, khl^kh2 

3^^ m2 ^(D^:^m^'tf^'^m (A4-B4-C4-D4- 
E4-F4-G4) (::^*bTkh 2S:4-/- 1 0 %Tit 
WL\^Xf^^mm\Z^^X%^\^^o ^fz. kh3 = 0. 1 
9S(Dt^. k h 1 <hk h 2;0^\ 0 2 8 (Z)a*ffi^'&:b 
"ttm (A5-B5-C5-D5-E5-F5-G5) {C*fUT 

kh2^ +/- 1 o%TmMVTti^mm\z&^x^ 

ctV^o kh3 = 0. 2 6 4C0ch^. khl^kh 

2:^K m2 8(Dm^m.^'^t)^i^ (A6-B6-C6-D 
6-E6-F6-G6) JC^*bTkh2* +/-10%7! 

[0 13 1]M{C, 0. 044^kh3^0. 066^ 
-Sk h 3{c5*bT^l. m2 8(Dm^&^'^t:>'^B (A 1 
-B 1 -CI -D 1 -E 1 -F 1 -G 1) C[)S-^<ha*M^-& 
(A2-B 2-C 2-D 2-E 2-F 2-G 2) 
k h 2 (^fjttC'CPl'^TM^ffl^ (j^?]^«P«1) l^xmtl 
(A 1 2-B 12-01 2-D 1 

2- E 1 2-F 1 2-G 1 2) JCj^bTk h 2 S: +/- 

1 0%Tlii^bT7^j:^«[ffl(:ife-3TfeJ:V^o T/^ct)^, 

z,<Dmmt\t. m^m^u^-^t^itm (ai 2-b i 2- 

C12-D12-E12-F12-G12) ;6^e>kh20^ 

<&i o%iijn$-&T»e.n^±ls*lJ«i:. 

t^i^m (A 1 2-6 1 2-C 1 2-D 1 2-E 1 2-F 1 2- 
Gl 2) ;0^e>kh2CD-^^l 0 %M{i^^itTt#6tl^T 
fSimh\Z^K)W&t^n^m^(DZ,tX&^o ZLZL^. C 
co^^Jgffl^cht^. ^Jx-^iAl (khl. kh2A,) ^A 

2 (khl, kh2A:) ^ffi^LTA 1 2 (khl, k 
h2.,z) ^-^^^mmm^t^t. O. 044^kh3 
^0. 0 6 6Tfe^kh 3tCj*bT. kh2A,z*, k 
h 3 = 0. 0 4 4;&^& 0. 0 6 6 STCD k h 3 (^^{tJC 

kh 2Ai:=kh 2ai + (k h 2*? - k h 2*, ) x (k 
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h3-kh3A,) / (kh3A:-kh3A,) 

2Tk h 1 JiHUTSD k h 1 = 0. 6 0 0, Sfc. k 
h3Ai = 0. 044, kh3A2 = 0. 0 6 6^*0, S 
fc. kh2A.=0. 64 5, kh2A2 = 0. 6 7 1 

[0"l3 2]Sfe, 0. 066^kh3^0. 099& 
^kh 3fC*HxTJ^, 02 SCDS^^fea^^^it^ (A 2 
-B-2-C2-D2-E2-F2-G2) CO^}^h&:^&^^ 
t^i^iK (A3-B 3-C 3-D 3-E 3-F 3-G 3) (D^j^ 10 
iSr k h 3 (^){iS{ciO(.^T«SJ^W^bT»5n^«^»2fs: 
^^-^t^-tt^ (A23-B23-C23-D23-E23- 
F2 3-G 2 3) tC^fUTkh 2* +/- 1 0%Ti« 

0^JA«A2 (khl, kh2A2) <hA3 (khl, k 

h2A3) *M^bTA23 (khl, kh2,2.) 
A^j^^ffl^chtl. A 1 2(Z)^'a'<hrai^{C. 0, 066 
^kh3^0. 0 9 9T^^k h 3 Jc^TbT, kh2 

A 2 3 ^ 

kh 2,:, = kh 2a2+ ( k h 2^3 - k h 2^^ ) x (k 20 
h3-kh3A:) / (kh3A3-kh3A2) 
T-^ A -5 :^ffiCD C i: T ^ ^ . 

[0133] Sfc, 0. 0 9 9^kh3^0. 132fc 
^kh3{C^bTti> EI2 SCOS^ffl.^^'&t^ii-^ (A3 
-B 3-C 3-D 3-E 3-F 3-G 3) (D^^^hS^m^'b 
to-fr^ (A4-B 4-C4-D4-E 4-F4-G4) <Z)S.^ 
<i:$k h 3<DfiiJc:oi^TjS?g«^bTt#e>n^«^»*: 
ll^^^it^ (A 3 4-B 3 4-C 3 4-D 3 4-E 3 4- 
F3 4-G3 4) 2^ +/- 1 0%Tii 

D«3J;^«A3 (khl, kh2A3) ^A4 (khl, k 
h2.4) ^ffl^UTA34 (khl, kh2.34) 

^^mmm^^^^.' Ai 2 (Dm-^ ^wim\z. o. 099 

^kh3^0. 1 3 2Tfe^k h 3{CMbT, kh2 

A34 ^ 

k h 2,34 = k h 2a3 + ( k h 2 a 4 - k h 2 a , ) x (k 
h3~kh3A3) / (kh3A4-kh3A3) 

[0134]^/t> 0. 132^kh3^6. 19 8;^ 
^kh 3(C*fLTfS> g| 2 8 CDS^ffi^'&ib-t^i^ (A 4 40 
~B4-C4-D4-E4-F4-G4) CO^.t^ ta^M^^a 
t>'^m (A5-B 5-C 5-D5-E 5~F 5-G5) (D^j^ 

m^^t>i^m (A4 5-B 4 5-C 4 5-D4 5-E4 5- 
F 4 5-G4 5) {Cj>fLTkh 2$: +/- 1 0 %xm 
MVTf3i^mm\Z$>r>XhJ:\^\ ZLZLX. J^f^W^fCJ: 
D0^JxtJA4 (khl, kh2A4) tA5 (khl, k 
h2As) ^«^LTA45 (khl, kh2A45) 

^^mmw^t\t. Ai 2com'^^immz. o. 132 

^kh3^0. 1 9 8T&-5kh SJCS^LT. kh2 50 



A4S^ 

k h 2A4s = k h 2a4 + ( k h 2a s - k h 2a4 ) x (k 
h3-kh3A4)V (kh3As-kh3A4) 

[0 13 5]^;^, 0. 198^kh3^0. 26 4fc 
-Skh 3(C*tLT^i, m2 8(Dm^m^'^t:>'^B (A 5 
-B 5-C 5-D 5-E 5-F 5-G 5) (D^j^L&^^m^-^ 
f:)iim (A6-B 6-C 6-D 6-E 6-F 6-G 6) CO^}^ 
<h^k h 3cZ)tt{COViT^?gffl^LT#e>n^ffl^**: 
&^'^t>itm (A5 6-B 5 6-C 5 6-D 5 6-E 5 6- 
F5 6-G5 6) {C*fbTkh2* +/~ 1 0%TiS 

MbTTi^teffllcfeoTt^ckv^o :iz.x\ mmm^\zj: 

D^^flA^JAS (khl, kh2As) i:A6 (khl, k 
h2A.) *a^bTA56 (khl, kh2AS6) 

^^mmm^^\t. ai 2<Dm^^mm\z. o, i9s 

^kh3^0. 2 6 4-C*^kh 3{C*rLT, kh2 

kh2Ass = kh2A5+ (k h 2a* - k h 2*5) x (k 
h3-kh3As) / (kh 3A«-kh Sas) 

T-^ X. ^ :^rfficD ;i <h T a5 ^ o 

[0 13 6] ^n^<Dm:$im^^t)i^m^zsm^&^m. 
^^t:>itm\zm^^^ii>^nrzk h i <hk h 2 ^w-r^ 
msw^i^m=F m^ms 6-6 eizm^^w^^f&m 

&*^<h|pli;<, V>8 0 0 Om/sODigl^eS^^ 

5 o(Z)Sffi»ttStm^o*Tt>, mz0^v\.mm^m 
^LTi^^o M^m\z\t. - 2 orz-^^i^s ox:^x(Dm 
a^SKd^s 0 0 ppmi^i^TfeD, 'rrjiiDt>Mmix: 

^fcO 5 p pm&.lHhU^o ^iitz>X. 1^1-^5 OCD^ 

B5»tt«^^<k 0 ^mizm^uf^m^&^^^ib^n^ 

±f)^^miz (s io^umm) / mmmm / 
(znoffie<*:B) / (5^-r-v^>H) (Dmmmm.^^ 

io,«tt/i) / (znoffim/1) / m^wm / 

Wi±J$^o fzhX\^. 2. 5GHz»-rraS^^tt(7)^ 

a*«^>?ij:< ^ t> 1 0 d BSa[;^^*IS^T-S>^;0^ Itf^cD 
m^X\% 1 0 d B*S§(0#AS5fe**3S-C^^ct -5 

-So 

[0 13 7] 3:ne)Og|6 (a) (D^-^zTAoym 

^m\.xn.'h^^yymr\^-hmi^nm^^mx. xttm 

5 0-9 O^fTfeO, A;^®^«®S:^'ai:^ffl»« 

ffio!)3Eiiiii*^^n-€^n, A jc^rixT, 1 0 a - 5 0 
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X., RWggft«8©*^©^th*^, 2x (lOO-N) &. 
TTS. ^ c: i * Wi5[ i b T J; 

[0 13 8] 2. 5GHz^<Dm^my^JUi$'Gymmz 

, ^i')- CDffiW«afc/jN$Vi«-&T:fe 2 0 0 xim X 400 
[0 13 9] ^^<Dm^'C\t2. SGHz^-CU 

1 0 d B*j?l©fc©«*;fc*^:^$nTv^fiU 
[0 14 0] JlvlT. <-rn(i«ffi®«*i/h 

fc, «ffiM«f®;*C^Vi«-&Tfe, 2. SGHz^CDliS^ 
mzi^^,^X. m^<l 0 dB^m. TCF<5ppm/ 
"C, Q^6 0 0T'^«=t5;5;^^*^#'tt*#-r-5fe® 

[.0 14 1] ^;iT2|s:^efl#e.tt, M^ww^ii. y 30 
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^#^^fcb. SjMa^/5^6~i 0 dBtisa^^^i^^ 

^^CDMg|5:^i-CD-9-l'X*4 0~2 0 0 wm 40 
[0142] 

*@LT. ^^^^nm\zwm-r^. 
[0 1 4 31 (^-i'^^>h*) *igg8T«, ^^^M^^-r 



^, Src. ^iS^^^-f ■^^>HT't)#^S^i5^'r■Vt>H 



[0 14 4] 



t tcM-r-SA^^— 5'kh = 2 TT (t/A) =4iJC 

[0 14 5] -&^^^-r^^ > h*0«^«. CV 
D, -i':^>yi/-5^-<>i7'!4. pvD. my-i^^yh 

[0 14 6] (Z nOJl) z^^BJtCt^ofc^M^lttigS 
^OZ nOJl*1tfig-r-S)Z nOtt. c WgHloI'ttZ n OT 

nOK® (0 0 1) Md^SStWrr^-si^icj^fig^ 

n^iiiSr^^Cio Jgi?E$tlfeZ nOJi[*^*cttK|6]T$)D 

\zmmvtc^m^\^mm^^^m-^^izi)^'^mht^ ■ 

-5. 

[0 14 7] (S i O, «) *^B;!tCfi£ofc«M#ttSt 

fc'ttTTS: < . B^n.wmf-mmnM\zn-r^^mmii ux 
[0 14 8] :^M.m\zm.-orz^m^'&.m.m'f-<Ds i o, 

[0 14 9] Sfc. S i O, )lc7)S®#14S£CDg»^« 
©ia^^^ti, iS^i'-\r^:>HRlJ«ZnOB©-^n<i:*i, 

a[tt«ij>-r^. t«eox, s i O: i}^y-i^=^>\^-Bi.TSz 

^li?*ttS[^^©e»ia«*^M«^{tJc**Lxt)^ 
[0 15 0] (»M«SS:LN*S«g§«S) 
■5 : interdigital transducer) ti> lItt#:CDttMt§l« 

©AISMJa^Pit^-^JS. 02 6 (a) W (b) {^5^ 

T. 02 6 (a) \t.y>if)imM<DxtimmnM 
m^'j^sws) o-apx^D, (b) \i^-:f}vn.m<nx 

[0 15 1] tt!(s«flg«, nfi^mi^x^'&LWL^mm. 
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sMigwffi (ifu~7'^>ifs.mmm «rBa«L. mm 

5 X >:7 A /5 W S L < fl§ V i 5. -5 o 
[0 15 2] ttfStt®^»C7-'1^5— ■::7A*;fflVi/i«^. 10 

<DMS.i}^±^-rnu. s i o, ©©^ffi^'itstcoesja 

mmmmm ic *3 ^ mmw^i^<D^mm& \m(>r^. 
[0 15 3] mi^mmm) «#^^«{iMi-r^fcse) 

m<D^mnmmmT$>^zti}m^i^^K 20 
[0 15 4] mmmm.mo:)m-^\zmzum\ttn.^:^^. 5 

0~3, 0 0 0:t>'i/X ha— Ag|g<?D;»$T-a5-&C<J: 

5 o^>if:z.hn—A\zmftfj.^'^/i^n^ 

(Dmi$.:f)mm.tf£v. ^tz. 3, ooo:t>i^xha- 

0 ~ 5 0 0 7t->^7. h D-AeS*«H{C»* bVi, 
[0 15 5] 

mmt:mmr^o t^. ^#b;ta®fc:teviT. ii-®b 30 
[0 15 6] *^Bj-c«. MMfji^mmmy. m^mm 

[0 15 7] mmmi) :^mmmiT'\t. me (a) 
\zm-^n^^^:rA<Dmm^m-r^«mnitm.m^^VF 
Mbfc, 0 6 (a) iz^-^ti^j^oiz, ^mmm<D^m 

1 0 a«. i5^'r-V^:>H«l 2 0J;tCZnO 40 
B 1 4/5tJgfiK$n-5. ZnOmi4<D±\ZiimmWM2 

[0 15 8] ^mmi^mt. tKmmmv, m^mmt^-^ 
«©:k' , m&^Mm!^&TCFmmzwMm^<Dm& 
n^mmitt^ittb. y-r-v^r^ k i 2±\zj&fisfr^ z 

nOiMl4, S i O, Kl 6St;C^M«@2 0©;?^$: 

T2;^^:-H«V. K' , T C F RlfmStm^^M^iy 
fz. 50 



[0 15 9] *#:S<)f-«. iS^-1'-\r^>F® 1 20jP$<& 
2 0 ximtb, Z nO)l 1 4 0. 2 0~2. 

5 MmW^fflT'2 Omm^ A 1 SUM «S ->> 

ifjvm.mmii.zfyfjumMmt 1.-1:2 i o:?^>>/x^D 

— A~4 6 0 0:t>^7. hD — AT2 OfflS. S i O, 
«1605JP$«. 0. 1 5~2. 0MmO®H-C2 0a 
iStLfc, ^ft, ZnO]»CDj?$t, . AlfflfMmS® 

kh 1 = 2 3t (tz /A) , 
kh2 = 27C (ts /A) . 
kh 3 = 27t (t* /A) 

[0 16 0] :^^mm<DmswmwLm=f\t, &cf(D^^ 

[0161] 1 0 X 1 0 X lmm(D^fe$t>-5. (10 

0) ffi^wr^s iSS<&;^ffiL. ;in<&v-ri7p&:/ 

>/\*l*3*flJiMbT. M*6^a{CH, : CH, =2 0 0: 
KDm-^^T.^m-Xhtzo 'A^^T, ^■V>A-|*3flE:^*^i^ 
4 OTo r r. S«SS*^*8 5 0"C. T-f i7 Dig^/1'7 — 
^i4 0 0 WO x'-f DiSLT'^X-x'^frTT, JifB©S i 

mw.±izm^2o umcDy-^^^yi^mmi z^mm-^ 

f±rzo i/-r-\'^> mi. O^m/hr 

x'$>r:>rz, A\^>x% y--(^^>\i7t}mm^nrzs isis 

$r^^>A**^^ltDaib, :*:a>f tC4 5 0*CT?1 0 5J-W 

[0 16 2] ikfc. ^'f-\'^:>K^Mi 2cD^m^mm 

>At'3fc:JRAL, 5^-\'>>'\*rt{CA r : O, =1 : 1 (DM 
■^:f}7.^mv-z>-o. XA-y^W:'? 1 5 ow. 
8 0X:<D7.Ay^*)>if^n^T-^. Zn0^i^a#:©^ 
—y .y hSrXA .y^'L. y-f > KSfMl 2±JCZ n 

omi 4^im-^'^rzo zno<Dimmmt. i. su 

m/h rT$.-p?to ^tWiSS^ 1 - Bxim/hr— 

*-hlBOl6Hro 2 oaSJctSfpLfc. 
[0 16 3] -e-LTv Z nOIKl 4C0±t. 

A (Ai) m^&mmmizjiDmmhrzo ai«©^p 

Ji©J?$$±f2©$gH®2 oa^tciStiJbfc. 'A^^-^. 

40 0Atmi:, iSJipi 1 MmO->>i^;U«@;^jSSt)-&S[ 
g4 //m^Sl^r^3^ll1B2 0 0 Mm®, 2 a!SO#S 

«ii2 O^J^figbfc, 

[0 16 4] m^MM: 15 or. ^mW-^u 

— : 2 0 0 W, iST. : A r : O, =1:1 ©Jg^;)!;x> 
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S.ij : 0 . 0 1 To r r , d^—^y h : S i O, (D^f¥ 
iO, 1^1 GiM^Ltz. S i O, ®0${COV>Tt). 

mmmm^o. 5 4Atm/h r— stb, m.mmmt:m 

[0 16 5] &L±(D^v\Z. 0 6 (a) tC^^n^S^jft 

v=fA (f : tp>bmm.ik, '» 

-&«A = 8 d = 8 Mm, d : ^i|il= 1 Mm) ©M^d^ 

•)-y-(^ mm}^a.-Uv h/ty:f]- Has. 8 7 9 1 
A) ^fflViT2ik^-h'{'*5V^Tjai^$tlfc^^M^'l4 ' 
iK*TO»Sft88®i!(l+:3 >^^// 5' ©|^g|5 G tcS-:? 
^. 

K* =G/ (8 • fo • C • N) 20 

(fo : fp'bmm^. c : mmm.m<D±mm^m, n : 

[0 16 6] HfC, TCF<DSa^«^OffiDTS^. ^ 

1 0t:*3^(Ctt^'L^jife^$S!l^bfc<hr^aSSP«75^» 
[0 16 7] Ht, eiRJa^S:ffl05£-r-5fci*tC. 

mmmm ■. s om.^, i o ojs«, i s ois«) . !|^^ 

[0 16 8] ^^c. #^ffi»ttj!3im^OZnO«©IEiai' 
Um^ti StXS i O, ®©IE5il>5:JP$ ts ±fB® 

MT-|i«-r*^:i:lCJ;f9^a6enfc, ^-LT. CI® t, 
RZ/ts ;&^ek h IRD^k h 2 Sr^JC). 5t^^St"-5/l7>^ 

C^a®#14ag©«?ftA{C*jLTkh = 2 7t (t/A) T 

-^;ie.nsA°5/-^-efe^o 40 

[0 1 6 9] **]!il^J(Cj;Df^SlSnfc«®?*tt&m^ 
tC^ViT. ZnOai 4CDJ?$<kS i O, B 1 6 ©J¥;S 
tC^-r^«»;«l«ife^«ScK' W^{tSr0 7JC«b;t« 
l!7li. «mtS«i^^#fCK' WkhlRtXkh2tcD 
M«<&S-r^7 7-Ca&0. i^tttCk h 2 (kh of 
S i O, ) . «ittJCkh 1 (kh of ZnO) *t 
0. «Mtgl«^^#^K' */t^^-^tLfckh 1 t 
kh2i:WM«Sr«SLfc, ttfoT. if^ycD^I^BiZ 

K' z:ti^(ommt (%) Ta&s. ;a:*5. 50 



[0170] * fc. eSi^SV (m/ sec.) Rt/J^ 

m.mm.m.m'&TCF (ppm/'c) jcwut*), zno 

H 1 4®;if$is i o, m 6®p$t7c^-r^^{t^w 

ffiLfe. V&UCTCFicMbT«. AliifS*M®kh 

m^m^^ifvy\zm-r, 01 4«. kh3 = o. oe 

6cr>«-&©eif jS*V$J^;l^k h 1 (kh of Z 
n O) RO^k h2(kh of SiO, ) CO:$i-:iW€r^ 
L. IwmHc, EH5ttkh3 = 0. 13 2CD«-&(DV, 
016«kh3 = O. 1 9 8 ©«-&®V. 0 1 7 «k h 



3 = 0. 2 6 4CD«-&CDV, 



18«kh3 = 0. 33 



0««-&©VS:^bTt/i-5. TCFIC:-:31/:>T«. 
019 «. kh3 = 0. 066 ©«^©^&ia:iag!#tt 
TCFiSr-^^Skh IRZ/k h 20:JJ-*Sr^L. R:^ 
tC.02O«kh3 = O. 1 3 2©«^CDTC F. 02 
lttkh3 = 0. 1 9 8CDJ1-&C9TC F. 02 2 ttk h 
3 = 0. 2 6 4©«-&(0TCF. 02 3«k h 3 = 0. 
3 3 0(D«-&®TC F^S^bTVi^o 

[0 17 1] Mic. mmsm.^-hmm.^2GHz\z-:>\^ 
Tjffls^nfcejsa^n. m^-Kic^^uTfio. 0 

SdB/Jftfi, 2i>C^:-KJrjttbT«0. 0 3dB/S 

[0172] (IIJE^BJ 2 ~ 7 ) nmm 1 tl^it©:^^^ 

T, 0 6 (b) t^$tlS^'-l'yBCr)«|jsK©«®»14)& 

1 0 bSrf^SLfCo *fc. HM^JStUT, 0 6 

(c) (c^$n-5^-r7'ccDiffi$:®«®#tt^s*^^i 0 

c*. |IM«*!)4i:LT. 0 6 (d) JC*Stl-5i5'-f -^D 
1 0 d 5 t LT. 0 

6 (e) iC^Sn^iS'-f yEOWfiKWSB^ttJS^^l 

oe^. ^mm&tvx. 0 6 (f) ic^$n-5iS''f 7" 
F©«BK®s®9*tt«5g^i 0 f <£. ^mmi ii\^-r:. 
06 (g) \z^^ti^^-c:fG<r>mfSi.(D^mm^^mM=^ 
1 0 g^, •^■n^'tif^MLfc. 

[0 17 3] dClT. #IIM0!lfCj:c)TfifS«@©B2« 

ZJt4 (:$'-1'7'D) T«. l|]5S^Jli|pI«{CZnO«l 4 

o^mLfc. $fc. SISS^JS (^f :/E) , 6 (^'-f 
yp) IBLm (iS'-C/G) ^^-f-¥t>H)il 2* 

J^fiXLrJ'-f ■V^:>H»1 2«®5rW^^. Z n 0« 1 4 

@2 0*?^fiKbfc. ^bT. ^:®»S«®2 o^SpJ; 
y-f^^>H«l 2<OJiJCZnOBl 4*?^^L 

[0 17 4] Sfc. ^-f^B. ^'-ryc. ^'-f^D. ^ 
<:/FS.D^^'f :/G{Ctt. @*&ffl«S2 2, 24?)^*}^^K 
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hlt'^. J»S 5 0 ~ 2 0 0 :t>if7. h U—h.mM<r>T)V 

13 (iJ'-f:/c) Ro;? (^'-ryo -ett. s i 

Hiejgfi^^tc. S i O, B16©±{C, ||J!ig^J2t|^ 
^-5J;ptc@i!iSfflm«8 2 2<£:J^fiXLfc. ^tz. ^M^J4 10 

mi 2(D±.\zmmmnM2 znom ewjiic® 
2 , 2 4 tt^tc. #^11® 2 0 (nmM.\znmt^^ O \Z 

[0 17 5] ||M^J2~7CDVi-rntC43ViTfc^i6^J 1 

tl\Z'D\.^X2:k'^-'^(DV. K' , TCFRL/Cej)8^^ 
€rj«I^b75:, :^^*:MtC«. JIM^nj 1 .i: 1^ U < . ^-f-V^ 
>H®J?$i&2 0/fnitL.> ZnOMcOIP^tt, 0. 2 
0 — 2. 5 Mni©3eiBT2 Oam. A 1 aSS«@C9J?$ 
$:2 1 0::t>^yX hP-A~4 6 0 0:^>'!f7. hD— A 
-C2 0a!S, SiO, MOJ?$tt, 0. 15~2. On 
m®|gH-r2 Oaatbfc. **gtf!l2~7CD|BiniC*3VJ 
Tt)> ZnOJlo;?^. S i O, B©P$ROtA 1 SJS 

bXZnOK^W^ t, , SiO, MCD/P^ts 

k h 1 = 2 TT ( t, /A) , 
k h 2 = 2 7C ( ts /A) , 
kh3 = 2;c (t. /A) 

[0 17 6] ^bx, si*g«BJi ti^«w:^tex, »e.n 

^UT. -miS^tlit^H^ttiRS^fC-OliT, ZnO)l 40 

1 4 t s i o. « 1 6 (om^ \z^-r^n.w^im^ 

^#|*K' ©^{t^£E8~l SlC^Lfc, 0 8-13 

«MtS«SS^#^K' ODkhl(kh of Zn 
O) SCXk h2(kh of SiO, ) ©P^&^T 

]5g^3 (iS'-f:/c) . 0iott^S6^J4 (iS'-i':/D) . 

0 1 1 \-i.^mm 5 (^-r y e) . 012 e 
-fyp) , -euT. 0i3«igi^0ij7 (^-fyc) 

l-t-5«^tll«SS^#S:K' ikh lRtXkh2(DM#$r 
«f . 50 



[0 17 7] ^fc. eSi^SVRUC^jSS5:aS#ttTC 
FtcPLTt), Z nOH 1 4©;^Si:S i O, Si 6© 

j?$tc*f-r«ig{ksfffiifibfe, I^jg0ij2~7xf#^nfe 
v®k h iRuck h 2 troM-^tt. ^mmi-cn<E>ntz 

k h 3^»IC0 1 4— 1 8 iC^$n-5. Sit, TCFOk 
h IStXkh 2 tOP^t), i^^ffif3ikh 3ft®01 9 
-2 3tcSSn«.J;'5t. ^MIfaiT#e.tifct>cDi:|^ 

[0 17 8] Htc. jg!i^$nfeam«$^«> HM^ji t 

|W|U<. i;i»C^-K{C^LT«0. 0 5clB/ig[«, 2 
ik^-HlCjI^fbTttO. 0 3 dB/i^STS-ofc, 

[0 17 9] (IIM0iJl~7W^Smtcao'<fP» M± 
®ct5{C, SB?ittilfem^Sr«fi)fr^ffimgP^OZ n 
Oai 4CDi9$i:. fi^SSTafeSS i O, » 1 6<?)»$ 

T. k h 1 t k h 2 ©K^S:**, A^'jM^CDiK 

SICjceUfc^STSZnOHl 4C9^P$i:S i O, B16 

[0180] 01-5 mmm i - 7 ©^mtcacfvi 

T^^^n^k h 1 i:k h 2WSjS<tt*. kh30^P$ 

ffl « tc ^ 7 -tr ^ o 
[0 18 1] 0 7-02 3lC*$tl^, *%BJ{ct^-D/t 
SM#ttiS*^«K' . VROfTCF«^*€*g^e<){C 
A 1 »a«eB©0$ <D/-%y:A-i^X 
fe-5kh3WteHftiC. kh IRD^kh 2(D»ja{it«® 
ffl*i-^Ae)n;t, kh 3*^*0. 0 3 3-0. 0 9 9CD« 



khl (kh of ZnO)RtKkh2 



(kh o f S i O, ) ^mUZ^l'fto kh3*^ 
0. 0 9 9-0. 1 6 5©«-&«Sjg/j:k h IRLN'k h 
2^m2iZmVft, kh3*^0. 165 — 0. 231C9 
«-&©«jS^k h ISOCk h 2 *0 3{w5%bfc. kh3 
*i0. 2 3 1-0. 2 9 7©i»-&0SjSi'Skh IRt/^k 
h 2 5:04 iCS^bfeo kh3;:i^0. 2 9 7 — 0. 3 6 3 
©«-&C0*ji;^Ckh l®LJ/k h 2 $:0 5 Id^bfe, 

[01821 kh3 7&<(0. 033^kh3^0. 09 

9) cDigffl(cag.s«^«. mi<D2'A7tM^&imifyy 

fCfeViT.^ABCDEFGH I J KLCDl 2<^^i-^X<o 

C-D-E-F-G-H- I - J -K- h-A<Dm± 

^^trrtgptc, ^mW^^m'F<D k h 1 1 k h 2 X-^z. 

AB I jKh(D6.^=^m\zm^xm^mm\zm^nr:im 

\^rcmm(Dm±^-^t5(Hmzmm^i^i&m^<D khit 

k h 2-C-^A^,n^,^35iA-5J;ptc. aS#ttiSmT* 
[0183] kh3*«(0. 0 9 9^kh3^0. 16 
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tCiiViXj^AB CDE FGH I J KLM® 1 3<^A^-^^ 

-C-D-E-F-G-H- I - J -K- L-M-A 

<Dm±'^^tSfNmz. SM^ttiS^^^® k h 1 1 k h 2 

m^ntim\:rzm.m.(Dm±'^^ts\;Hmzmmm^m.mi^ 

[0184]kh3*«(0. 165^kh3^0. 23 

1) cD^H(r$)^«-&«. m3co2-A7m^^&'!f'yy 

{C:|3ViT^ABCDEFGH I JKLMOl 3 j^T^)^-^^ 

-C-D-E-F-G-H- I - J -K- L-M-A 

<Dm±^^tSfHmiz, «ffl#ttK*^© k h 1 i: k h 2 

m^nrzm\^rzmm(DWi±^^ts]*^mz^mw^ikm'¥- 

(Dkh 1 iikh2-^-^^>bn^M.ti^A^J:oiz. 
[0185] kh3*M0. 231^kh3^0. 29 

7) ©ieffl{cfe-5)Ji-&«. m4(D2'A7m.^Mmif^y 

tiJl^T.-iSABCDE FGH I JKLMN©! 4^*^*4- 
;ien, B!fg5-rs,^<i:,^*iS^«ft^TiB*nfc«l^A- 
B-C-D-E-F-G-H- I - J -K- L-M- 
N-A«li±*#t;rtgPtC. k h 1 t 

kh2-C-^Ae.n.5^>iiA^J;-5(c. SS^tt^g^^S 

4 tCiS^^T.-^A O P K L M® 7 j^*Jli{C^:JJ--e^^<|^«l 

\zm^titzmcrzmi^<^m±^^tjfHm\z^m^\imm 

^(Dkh 1 tkh2T4-;^e.n-5^*^A^J;^tC. ^® 
[018 6] kh3;&M0. 297^kh3^0. 36 

3) ®teffl{c*^«^«, m5<D2'M7m^&i^ifyy 

tCiJViT.'^ABCDEFGH I J KLCDl 2X^;&i#x.^ 
n, B|gJ-r-5;i^<t,^*i^^i6a^i-CH*nfcMJ^A-B- 
C-D-E-F-G-H- I - J -K- L-A©;^± 
^■^tff^ajfc, ^B^-ttK^^® k h 1 <»: k h 2 

L M J K ® 4 $flH fc i^^J-Ti^^^l^iS {C H S tlfc K U 

mm<Dm±^^tsfHmz0imwmmm^(Dkh 1 1 k h 

2T-^A^ns^*tA-5J;5fc, ^ffi»14JS5S^^*«fiJc 

[0 18 7] kh 30=&tefflfC*fLTkh 1 tk h 2/5^ 

k h 3 k h 1 

@2 9 0.0 9 9 0.8 
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±m<D^miz$>^m'&\z^m.^ti^^m^^mm^<D 

V. TCF. K' ipcoffiif^tttg^, mm^M'c&^mT 

~0 2 3®^^7^#M-rti(fBje)*^TfeD, cine. 
mm^m»iT^rztb<Dm^i -en^ 
i5"fyA. ^-^ys. ^-izrc. iJ'-f yDROf^'^ 

[0 18 8] 02 7tt. *%§«lCtiecTf^S»$tl/t«® 
S.^,-02 7 (a) «. ^*Mttfct*^ffiTO/t-y'^->' 

10 5 8©±®lilTabO. (b) (ifliJMBiiffiH. (c) tijg 

~f *i:S{i$nTViS. *5!e«©^®3*tti!![^^ 5 0 

^S^ttfe^^S 0©ttifMll@5 2*^e.COAm;'jOD 
«Si54a, 54b, 5 4 c Rt^5 4 d36<BBB$ 
nxifiS. «fll5 4 a, 54b, 5 4 cB:lX5 4 dj6>^ 

«, 'y-(^rb&\z^^mMmny]^Q2^ilmm.^n 
•5. fliM»r®0Ta&^ (b) {c^;^n-5J;-5{c, SEGO 
7jV1y^r->'5 8 tcil#tt;S n^. 

20 [0 18 9] z.(D^o\zny^-z;>yif-^nrz^^^<D 
[0 19 0] imMms) :k\z. c:ne,cD«a?itt&^ 

[0 19 1] Wj2li©ll*6^Jl il^iSlc. 0 6 (a) \zm 

^ti^.^-r yA®«B«jft*w-rs«B?*ttffi?*^i£f^ 

nL-fz-ti^. Z.<Dt^. k h 1 SO^k h 2 (COliTHJS^aJ 

iTfte-nfc^H^Sic^oiit^^f+sfi^ofci^. ^® 

^^(COViT. USS^^iJ 1 tl^^cD;^*-??, TCF$fP« 

[0 19 2] 2i>:^-H©«ffl3*'|4^fecDJSSAiC^-r-5 
ffiM«8l®/P$ tAtCOV>T^tt$tl^«i;^7c;i£$kh 
3 = 2rt (t»/A) 0. 044. 0. 0 6 6, 
0. 0 9 9. 0. 1 3 2. 0. 1 9 8. 0. 2 6 406 

\^<Dumi^'&m.<DWLS.x\zn-r^zno<Dm^ t^(Dm 

;^7tJP$t?a&Sk h 1 =2 7C (t,/A) S:, 0. 60 
40 0 , 0 . 8 0 0 . 0 . 9 0 0. 1. 0 0 0. 1. 10 
0, 1. 2 0 0. 1. 4 0 0©7a^gt L, -^-CDt^, 
-2 0~8 0'C©TCFO|gfl:*t5 0 0 p pm&^mzfS. 

S i 0,©»$ ts®4||J*:7n*$Ta&-5kh2 = 
2 TT (t,/A) ^^^Tzo 

[0 19 3] 02 9-03 4«, 2is:SIM0lJTf#6.n;t« 
®9ilttSti^^J't?ViT® T C F3H!l^«g«®-g|5*««3^-r 
^y^^TafeO. -S-Ol^^tTCFOfflailgllitt, ^J^T 

k h 2 -20~80'C«JMffl?l^^l!)i|l 
0.758 lOOp pm ; 
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BI3 0 


0. 


0 9 9 


1 . 


0 


0. 


8 3 2 


msi 


0. 


0 9 9 


1 . 


2 


0. 


9 3 0 


ms 2 


0. 


0 4 4 


1 . 


0 


0. 


7 5 9 


03 3 


0. 


0 6 6 


1 . 


0 


0. 


7 8 9 


H3 4 


0. 


13 2 


1 . 


0 


0. 


8 7 7 



[0 194] 0 2 9-^3 4lCfe^$n^J:5tr. dOk 
hi. k h 223:a^k h 3 0)ia^'&to-B-T«, -20-8 

ox:(Dm^^^mm\ti o 0-2 o o p pmt*^{c/jN 

^m^ti^l 0 0 — 2 0 0 p pmtfS:^^of^kh 2 

[0 19 5] CCDct^lC, _hE6a«c7)kh 3C0fit{C*f 
bTt#e>nfckh l<hkh 2 coffin. 0 2 8 {C^-To 
kh3 = 0. 044 
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^2 

1 3 0 p pm : 
1 0 0 p pm : 

1 0 0 p pm ; 

2 0 0 p pm : 
1 0 0 p pmo 

[0196] 0 2 8 k h 1 . (C k h 2 

6 mmo) k h 3 LT±fao J: ^ fsi^i^-^ti.mi&ik^m 

(khl, kh2) \t. ^CD^ 1-^6 Oil 0Tfe'5>o 
[0 19 7] 
[«1] 







k h 1 




k h 2 


k h 2 
1 0%ii 


k h 2 

1 


Al 


0 


,600 


0. 


6 4 5 


0 


. 7^1 0 


0 


.581 


B 1 


0 


.800 


0. 


6 8 4 


0 


.752 


0 


.616 


C 1 


0 


. 9 0 0 


0. 


7 18 


0 


. 7 9 0 


0 


.646 


D 1 


1 


.GOO 


0. 


7 5 9 


0 


.835 


0 


.683 


E 1 


1 


.10 0 


0. 


8 0 9 


0 


.890 


0 


. 7 2 8 


F 1 . 


1 


• 200 


0. 


8 6 6 


0' 


.953 


0 


. 7 7 9 


G 1 


1 


.400 


o. 


9 8 7 


1 


,0 8 6. 


0 


.888 



[0198] [^2] 
kh3 = 0. 066 





khl 




k h 2 


khl 

1 0%i:i 


k h 2 

1 0%M 


A2 


0. 


6 0 0 


0, 


6 7 1 


0. 


7 3 8 


0 


. 6 0 4 


B 2 


0. 


BOO 


0. 


7 13 


0. 


7 8 4 


0 


. 6 4 2 


C2 


0. 


9 O 0 


0. 


7 4 7 


0. 


8 2 2 


0 


.672 


D 2 


1 . 


O O 0 


0. 


7 8 9 


0. 


8 6 8 


0 


.710 


E 2 


1 . 


1 O 0 


0. 


8 3 7 


0. 


9 2 1 


0 


. 7 5 3 


F 2 


1 . 


2 0 0 


o. 


8 9 1 


0. 


9 8 0 


0 


.802 


G 2 


1. 


4 0 0 


1 . 


Oil 


1 • 


112 


0 


.910 



[0 19 9] 



[«3] 
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kh3 = 0. 099 
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k h 1 




k h 2 


k h 2 
1 0%Ji 


k h 2 

1 0%i^ 


A3 


0. 6 0 0 


0. 


7 13 


0 . 7 8 4 


0. 6 4 2 


B 3 


0. 8 0 0 


0. 


7 5 8 


0 . 8 3 4 


0, 6 8 2 


C 3 


0. 9 0 0 


0, 


7 9 0 


0 . 8 6 9 


0.711 


D3 


1 . 0 0 0 


0. 


8 3 2 


0.915 


0. 7 4 9 


E 3 


1 . 10 0 


0. 


8 7 9 


0 . 9 6 7 


0. 7 9 1 


F 3 


1 . 2 0 0 


0. 


9 3 0 


1 . 0 2 3 


0 . 8 3 7 


G 3 


1 . 4 0 0 


1 , 


0 4 6 


1.15 1 


0 . 9 4 1 



[0 2 0 0] [«4l 
kh3-0. 132 







k h I 




k h 2 


k h 2 
1 0%t( 


§ 


k h 2 
1 0%&^ 


A4 


0 


.600 


0. 


7 5 5 


0. 8 3 


.1 


0. 


6 8 0 


B 4 


0 


.800 


0. 


8 0 3 


0 . 8 8 


3 


0. 


7 2 3 


C 4 


0 


.900 


0. 


8 3 7 


0.9 2 


I 


0. 


7 5 3 


D 4 


1 


. 0 0 0 


0. 


8 7 7 


0.9 6 


5 


0. 


7 8 9 


K 4 


1 


.10 0 


0. 


9 2 2 


1,01 


4 


0. 


8 3 0 


F 4 


1 


. 2 0 0 


0. 


9 7 2 


1.06 


9 


0. 


8 7 5 


G 4 


1 


.400 


1 . 


0 8 3 


1 . 19 


1 


0. 


9 7 5 



[0 2 0 1] [^ 5 ] 

k h 3^0. 19 8 







k h 1 




k h 2 


k h 2 
I 0 


k h 2 
I 0%^ 


A 5 


0 


. 6 0 0 


0. 


8 3 7 


0.921 


0. 7 5 3 


B 5 


0 


. 8 0 0 


0. 


8 9 7 


0 . 9 8 7 


0 . 8 0 7 


C 5 


0 


.900 


O. 


9 3 3 


1.026 


0. 8 4 0 


D 5 


1 


.000 


0. 


9 7 3 


1 . O 7 0 


0.876 


E 5 


1 


. 10 0 


1. 


0 17 


1.119 


0. 9 15 


F 5 


1 


. 2 0 0 


1 . 


0 6 3 


1 . 16 9 


0. 9 5 7 


G 5 


1 


.400 


1 . 


16 7 


1 . 2 8 4 


1 . 0 5 0 
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[0 2 0 2] 

kh3-=0. 264 
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me] 







k h 1 




k h 2 




k h 2 
1 0%tt 


k h 2 


A6 


0- 


6 0 0 


0. 


9 14 


1 


. O O 5 


0 . 8 2 3 


B6 


0. 


8 0 0 


0. 


9 8 9 


1 


.088 


0 . 8 9 G 


C 6 


0. 


9 0 0 


1 . 


0 2 9 


1 


.13 2 


0. 9 2 6 


U 6 


a . 


0 0 0 


1 . 


O 6 9 


1 


.17 6 


0 . 9 6 2 


E 6 


1 . 


1 O 0 


1 . 


1 1 1 


1 


,222 


1 . 0 0 0 


F 6 


1 . 


2 0 0 


1 . 


15 6 


1 


.272 


1 . 0 4 0 


G6 


1 . 


4 0 0 


1 • 


2 5 7 


1 


.383 


1 . 13 1 



omizmzm/vf^m (&rF, m^m.^'^t)ii:mi tm mm^ff-oft, ^35~ei38«. kh3 = o. oe 

T^) IZkh 1 iikh 2tfi$>ni£. $^mz@ntzMSl^ 20 6. khl = l. 0 ««-&(r43ViT. -20~80"CW 

[0 2 0 3] mz. mtifzum^^^ mm^^mmf)^ ^^tbrzmm(Df^^^m.-rifyyv$>^o ^in^w^y^ 

5 0 0 v> pm&rf) t:n^tcib\z\t, :i<DJ:oizf^m\z y\ziH-f^kh2tmi&1k^W)m^&LTiz^-r. 

ffin;tiaffi^^'tt (1 0 0~2 0 0 p pm) [0 2 0 4] 







k h 3 


k h 1 




k h 2 




3 5 


0 


.066 


1. 0 


0 


.710 


4 0 0 p p m ; 


3 6 


0 


.066 


1. 0 


0 


.750 


2 0 0 p pm ; 


3 7 


0 


.066 


1 . 0 


0 


.828 


1 5 0 p pm ; 


3 8 


0 


.066 


1. 0 


0 


.868 


4 0 0 p p mo 



[0 2 0 5] 03 3CDiK*i:03 5~.3 8©i^**^f,?g 30 1 2 -G 1 2) ilOffi^a*«E^-& 

e.*^;^J:^tC. kh 3 = 0. 0 6 6, khl = l. 0<D t>itm^m^'r^'&,^f)'^<E>kh 2t)^+/- 1 0%mMV 

02 8coS*ffl*^t>-a-«g±©,*CD2 : k h 2 fc^ffltCfetlfS. - 2 0'C~8 QIC CD JSigi^^KiIS*^ 5 

= 0. 7 8 9 (0 3 3) 1 0%it«LfclSffl 0 0 p pmRrt t/h$<T-&:ii:*^*«^$tlfe. 

k h 2 - 2 0 *c~ 8 0 *c®«jst!gtig«i*i*i [0 2 0 8] (MmM 9 ) :^mmm-c\t. ^m£m=F<i^ 

5 0 Oppmetrti:/h^<-r«.c:t*it?#fco kh3= 'l4*?SfcU■^om^=^®■t^-r X©/hMftS0^ 31 <t ^SM 

0 . 0 6 6 ©ffiCD**M*^toli-«l±CD,i^A 2 , B 2 , t hX. *5£0J©«®»'tt)R*^^C)«fl1«jSi«ffi/1i' 

C2, E2. F2S.t/tG2fc:3l/iTt), |^1t«W<ffi^^T —> iKOfS.^-^ty'iUzmBVtz^m'^ff^tCo 

■stzmm. cn^o^*^e.kh2*«+/- 1 o^iiMu [020 91 039 (a) :^mmm-vmmhrzmm 

fc«gffl{c$.n«> - 2 o'c~8 o-cco^^^^ftitiJits sii^i-^^ajs^-r^¥ffi0T*^o 039 (a) {c^$n-5 

0 0 p pm£irti:/h$<-r^c:i:*^*»lg$n>h, 40 Clcofl:@g|5:5i-tt, A^'JttS^W® 1 0 0 A;'3 

[0 2 0 6]|SH${C. kh3 = 0. 0 4 4. 0. 0 9 1 0 0 JC^flpJ-T-StB^'jttifSWfii 1 1 0 t ^ttA 

9. 0.132, 0. 198, 0. 2 6 4JCOViTt>. TV^-S. A;'jflSfSmffi 1 0 0 spfrtcBEB^tl-S 2 

;ine.tc*fic;t" ^a2^te.?>--&t)-ti-«S^1f^-r-5^,|^)&^?. cr»;t;?,A'— i o 2 — :;^c9a*xa*— 1 0 2 75^?.ft&:^cD 

k h 2*i+/- 1 0%JtMb/t^ffl(C^ntS, -2 or A'XA- 1 0 2(D;^-\t#0'^7-i' >::tf 1 0 4 t;6^?>« 

~8 0'C©«jgia:^lftm;i^5 0 0 ppmJJArt<>:/h$<-r fiScStX^, 1 1 0 feA^^lP^W® <i:l^« 

^zLizumm-^n^t. \z. axa*— 1 1 2i, 7w'>:i!?i 1 4ti!)^i^m^^n 

[0 2 0 7]M»C.0. 044~0. 066®kh3{r mttmrnVMl 1 Oit. XtimmnMl 0 OiZ^D 

nvx. cne.{cts^-r^2-^cDa*ffi^^t>-a-i^tc^ mm-^nrzWiti&(D&m:^i^izmm-^n^. 

VXkh2=S:mmm^-r^Z.iiiZ^K), m^&^m.^-^ /•^—10 2A^^WU^y-i>:f}10 4it.^-:fj<Dn7.n 
*J-&i6Sl (A 1 2-B 1 2 -C 1 2 -D 1 2 -E 1 2 -F 50 — *>6#l^«7-f >;<;<i:SfSJCBEe$n«. — :^<Dnx 
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itSWiVi'^. cne.®^««, 03 9 (b) (Dy^yil 
[0 2 10] *^Sg^JCO«®gp^J-T«. A:'3#S«ffil 

0 oiW;']ttifS«®i 1 o^m^TLti^o\z. ^n^en 

0«. #M«@<hSi^D. ^-f >;tf 1 2 47&«2-3CDA*X 
A— 12 2 

[0 2 11] ^SIM^JTtt. 0 6 (a) ©^'-r :/A{C# 20 
*iy.T«jlO <»: 1 ~l«j£4 ©«Bi«ig 

[0212] : 

0. 688Mm (khl = 1.2) 

s iO^Wk {7^)vyr7.m> 7.ny^'}yi/m) 30 

0.496/zm (kh2=0.866) 

AimiM (^iSaiK, X/t>y^U>iyfe) J5S0.027 
Aim (kh3=0.044) 
C«jt2] 

y-i^V^^y^m (#i^^JS. CVDte) J?$3 0xzm 
ZnO^ (cttiBHlpl^i^aM, ;^/t5/^>J>^fe) 
0.63Mni (khl=l.l) 

s iOrm {T=^)vy77^m. 7.n-ji'^)yifm'> 

0.48 Aim (kh2=0.837) 

Al«ffii^ (#5.«@ftM, X/1>;/iS"J>yS) »t?0.038 40 
Atm (kh3=0.066) 
C«jS3) 

0.573Aim (khl=1.0) 

s io,j» (T^;i/7rxi^. 7.n'yif^}yifm) 

0.477 At m (kh2=0.832) 

A1«S«E (^iSSK. X/t>;/^U>i^ffi) ;¥S0.057 
Atm (kh3=0.099) 

C«jt43 50 



i5^-f-V^>KM CVDS) jp^SOym 

0.516AAm (khl=0.9) 

s iOrWk (T'EJUyrxm. x/iyiS"j>i^te) His 

0.48 Atm (kh2=0.837) 

A1«SI^ T./'^y^^jyi/m) »S0.076 

Atm (kh3=0. 132) 

mw^^—y 

mm 1 ] 

ti-4 0*f) 

KMmy^ yi3^^=x^m. m-hm'bn^n2 

(^W-4 0*) 

'S^^m= 1 5 A 

MMWbM= 3 . 5 Ai m 
WS2] 

mMM.i§i=m.f^= 0 . 9Aim(A = 3. 6 Aim) 

mmnmy yui^^ (A:^#j=ii5:'3fi'j) =25^ 
swgg^^- >#*:^=A;^fi!i. a:'3<9Rn^en2 0:*: 

(^W-4 0*) 
3S!S*i= 1 5 A 

mMmmm=z. bum 

C«@3] 

€®^i|S=MW=0. 9AAm(A = 3. 6Aim) 

mmmmy yanw^ ix:hm=m:hm) =3 on 

ff6 0*f) 

KMmy^y^:^ik=x-hm. ta:»3#j^n^n2 0* 

(^th4 0 2^) 
!SSSItI= 1 5 A 
«@Wi^«l=3. 5 Aim 

C«ffi4] 

nUmSi=W^=0- 9 Aim (A = 3. 6 Mm) 
#S«S7^>;^;s*Sc {X:hm=m:^m) =4 0^* 
th8 0^) 

SW^^-^ >;^f2f:|^=A;'3#J. m::'7ffll^n^en2 0 2|s: 

(^W-4 0 2|s:) 
^^11= ISA 
«ffiF^[Eg6=3 . 5 Aim 

«ffiiSi|i=i^M= 0. 9 Aim (A = 3. 6 Aim) 
«!SM«®7^'>:^fJ*S: {X^m=\^:hm) =4 5^* 

th9 0*f) 

w.mmy ^ y^^^=xfjm. m:^ffl!i^n^'n2 o* 

(^tf4 0*) 

3^11*1= 1 5 A 
ltSWiE«=3. 5 Aim 
C«fis6) 

mM.fmik=Wm= 0 . 9 Aim (A = 3. 6 Aim) 
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fH 0 OM) 
(-grtf4 0*) 

1 5 A 

W.MM«fS=BT^= 0 . 9um{X = 3. 6 urn) 

mmmmy^>^t!i^ (.x:hm=mtim) =3o*f 

th6 0*f) 10 

3S3l*i= 5 A 

nmmmm=3. sum 

nUM«^==mm=0. 9wm(A = 3. 6wm) 
ffilS«ffi7^'>;^/^*^ (A:'3ffl'J=ttJ:'3fi!l) =3 0*f 
the 0*f) 

(^tf-4 0*) 20 
3?^i|l= 1 0 A 
WliWigBS=3. Sum 

tt88ilSitii=«SrB^=0. 9/im(A = 3. G^m) 

the o*f) 

0*) 

32lli|S= 3 0 A 

[tti^l] 



«ffiFB^^g|=3. 5/im 
CWeil OD 

«®«a*B=«aW= 0 . 9Atm (A = 3. 6 Mm) 
tl-6 0*f) 

(-&fh4 0*:) 

3211*1= 4 0 A 
9MPMmM=3. 5 urn 

mmi 13 

WS.B'M=t^m= 0 . 9Mm(A = 3. 6Mm) 
«i!^«ffi7^'>;!fMI& (A:^#J=Hi;'3ffl'J) =3 0*f 

6 0 M) 

A^'J^J. m;^»#J^-n^'n2 0* 

0*) 

3SI|i|l= 5 0 A 
«ffiW5eii=3. Sum 

«ffii!S*i=i6^m= 0 . 9jtim (A = 3; 6/im) 
ttisM«®7w>;<f*flS[ (A:'j#J=m:^ffi!l) =3 0^* 

tf-6 0^*) 

SWg§7^>;tf*|^=A;^#J. ttl:'3#J^n^*n2 0 2|i: 
(^tt4 0*) 
6 0 A 

«SWIg»i=3. 5 Mm, 

[0 2 13] z.nii&m.^-tt>'\tfc4 8moy^'mm^& 

[0 2 14] 
[«7] 







=1* 






1 




8 . 


1 


4 0 0 




2 




7 . 


3 


6 0 0 




3 




8. 


0 


7 0 7 




4 




8 . 


8 


7 2 9 




5 




9 . 


5 


7 5 9 




a 




1 2 . 


0 


7 7 7 




7 




1 2. 


3 


8 13 




8 




8. 


9 


7 4 2 




9 




7. 


4 


6 1 8 




1 


0 


8, 


4 


6 0 1 




1 


1 


9. 


2 


5 8 3 




1 


2 


9. 


0 


4 9 5 



[0 2 15] 



[«81 
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mm 








2 


1 


8. 


5 


4 4 0 


2 


2 


7. 


5 


6 0 4 


2 


3 


8 . 


1 


7 4 0 


2 


4 


9 . 


0 


7 8 0 


2 


5 


y . 


y 


8 0 0 


2 


B 


1 2. 


5 


8 1 0 




7 


1 2 - 


2 


8 6 0 


2 


8 


9 . 


0 


8 0 2 


2 


9 


7 . 


9 


t4 O f"i 
D ^ U 


2 


1 0 


8 , 


5 


6 0 8 


2 


1 1 


9. 


2 


5 9 8 


2 


1 2 


9. 


5 


4 6 0 






20 




















Qfa 


3 


1 


8 . 


9 


4 8 0 


3 


2 


7 . 


8 


6 4 4 


3 


3 


8 . 


6 


7 6 2 


3 


4 


9. 


5 


7 8 8 


3 


5 


9. 


9 


8 1 7 


3 


6 


1 3. 


3 


8 5 9 


3 


7 


1 2. 


4 


8 8 2 


3 


8 


9. 


7 


8 3 7 


3 


9 


8. 


3 


6 5 0 


3 


1 0 


8. 


5 


6 4 9 


3 


1 1 


9- 


4 


6 2 5 


3 


1 2 


9. 


9 


4 8 7 
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mm mm 


i 






4 


1 






9. 


7 


4 9 9 


4 


2 






8 . 


5 


6 8 5 


4 


3 






8. 


8 


7 7 0 


4 


4 






9. 


6 


7 9 1 




5 






Q 




8 4 2 


4 


6 




1 


3- 


8 


8 8 0 


4 


7 




1 


3 . 


4 


8 8 9 


4 


8 






9. 


8 


8 7 2 


4 


9 






8. 


9 


6 9 3 


4 


1 


0 




9. 


6 


6 8 ] 


4 


1 


1 




9. 


9 


6 5 5 


4 


1 


2 


1 


1 . 


0 


5 0 7 



2. 6GHz#)filcan;t2;^iC^— KOfcf— i^fcMb 

[0 2 18] sfc. j:©sy^iSii{c*5ViT> ft/jNjfxj* 

3 d B fclta^/?i^':*c^ < /S-SMiS^ ({g^Jgffl']CDjl 

3dBy-^>©»JSi|® (fU-fL) ^th^L, tf-i^ 30 
©i^S©«^TfcSQfli*Q= f,/ (fU-fL) t 

[0 2 19] :$.^m<D^vrj.miiS(.^mr^mm^^m.m 

[0220] «7~1 0{C^$n;/5:fFffiie*»CJ;n«, 
*f®:/&t2 5 J;D/h^<;^c-5 («M/^^->l) <t, Qtt 
0 0 J;0tj/h$<;5:'5Ci:7>itD*^-3fc. Sfc. 40 

d^so^a^.'S mm/-^^'->6) Sia«^*n 0 

d B $e;^T L S 1 5?»^fc*^o fc. 
[0 2 2 1] ^fz. ^mm^^ 1 0 A ( A : J; 0 

/Jn;^<75:^ (fl:ffi/15'->7) i:. SjUf^^n 0 d B 

;jL.5 («a/t:5'— >1 2) Qffi*? 6 0 0 J; 0 fe/h^ 

[0 2 2 2] id^T. /t.y^r-v>^^cD^^^*pff 

l'^;!'-^, ±*^6S i 02 50 



/ I DT/Z n O/y-r-V^^ K©JllB©«JB1f jt<&*-r 

[0 2 2 3] t«£3l5<D7K^^i^-^. Ji*''^ S i 0 2 

/ I DT/Z nO/^^-f i-^> H®«©«««it<£*t- 

'•Sm^TtS. ^^^/1>;/'^-v>^L;t^©3 GH z (C 
*5tt^Mja«:'7WlJE«- 4 0 d B S-CT?^^*^. *SgSS 
^JtCl^-aSg^^Ttt. -4 5 dB^jl^-r-5ilt:^^T^ 

[0 2 2 4] stc. ^lu^^ijic-^^is^-ria. 

jjcSTTti, 2. 5GHz©tt'>i>«jS^S:|IS-r 

-r. z.(Dmmx'mjL-r^fttbiz\:i. m&yi^mMijit)^^ 

[0 2 2 51 ff't^SfiCCDMflftC^fr^^ftfCll 
bXt), -2 0-8 0"CC9^St^^a«^«)'l®:^n 0 0~ 
2 0 0 p pm<!:#^#{Oh3<*llA-5Ct*^T'^fc, 

[0 2 2 61 

mmoi^m u±mm\zmm^hx^tzjio\z. 

[0 2 2 7] ^fc. *5!eg««H5*ttig©®i3t:^j4lCj; 

±m(Djzo\zismmmi^-cmnftmi¥ii^ii.t:m-r 
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[0 2 2 8] HlC, k h 1 i:k h 2®®ffl$:5JC^0ji. 
t5ZLii\Z^K>. -2 0~8 CCc^^gfflJdiJViT^^tca 

mm'DmmfAm.m] 

mi] khlSrSIW. kh 2$:Sifttt-r'5.2;^7cE3S 10 
mi^ifyyV&-DX. 0. 0 3 3^kh3^0. 099 
©«^©«jg;fekh lB:j;kh2*-^<^S, m^ABC 
DEFGH I J KLAS.t/M«AB I J KLA<£5^-r<, 

[0 2] khlSrMW. kh2^mnt-r^2:^7m^ 

&mi^yy-QS)-DX, 0. 0 9 9^kh3^0. 165 
<D«-a^©ftjgfj:kh lRt/:kh2^£-^^S, M^ABC 
DEFGH I J KLMAStXMJiSABCN J KLMA* 

[0 3] khl*«IW. kh 2*i^tti-r'52;^7C]fi32 
j^^y^^T^oT. 0. 16 5^kh3^0. 23 1 20 
CC>«-&OS®i^cCkh lRt>'kh2$#^^. -^^ABC 
DEFGHI J KLMABlDC^*^ABNO J KLMA* 

[0 4] khi^ma. \ih2^m.mt-r^2:k7tms. 

J^^^^7 7Ta5oT. 0. 231^kh3^0. 297 
C9«^0*ji?iCk h IRlXk h 2 <^r4-^^, M^ABC 
DEFGHI J KLMNA2S:t^^*SAOPKLMNA* 

[0 5] khlSrM«. kh 2&fiJ«l<»:T-52^7ca32 
Jll^i^7:7T*oT. 0. 2 9 7^kh3^0. 3 6 3 30 
®«-&0«jifj:k h IRO^k h 2 m«ABC 
DEFGHI JKL ARtKM^L M J K L ^^To 

[0 6] ^ffi^^ttiS^^ ©*f®0-eab D , (a) 
^A*. (b) Uif^ZfB^. (c) tt;S''r:/C*> 
(d) «^''f:/D*. (e) «5''f (f) 

■i':/F$r, (g) \t^-i-fG^. ^n^'n^T. 

[0 7] ^Jjg^JlTgPlffi^nfe. iS'-1-7'A««®5>ttiS 
^^^0«^tSMM^^^K' {C*ft-S k h 1 > k h 2 © 

[0 8] ^M«aj2TfFjiE$nfc, iS'-f rB®S®?i14iS 40 
*^^®ttMtSI«i^^«ScK' l::^-r-i. k h l , k h 2 « 

[0 9] *M^j3Tffpffi$nfc. iS'-r^^cosBSiiittig 

«^ (^ttatS«^^^^K' JC^f-rS k h 1 > k h 2 © 

[01 01 ^m.m4:'Qnm^nti. ^'-ryocD^H^tt 

jS*^ (D«M^«iS^«icK' k h 1 , k h 2 

[011] *j!iS^J5TffF{iili$nfcv ^-f-yEO^B^tt 

tm=f-<Dm.m.wm.m'^m^K' \znt^ k h i , k h 2 so 



[012] nmmQ-vwm^ntz. ^-^zrFo^^mmt^ 
m.m^<^n.wm^m'^'^m.K' tc^t-r^ k h 1 , k h 2 

[013] i?MI?iJ7TffF{ffi$n;t, ^-izrG(D^m^'&. 
iSfS^ 0«»t^«^-&#ScK' (C*fT^ k h 1 . k h 2 
S^-r 7 7 T -5 o 

[01 4] ^i!(6^Jl:-7fc:feViTWfiB$nfc. kh3 = 
0.0 6 6 CD«-&«)i$'-l' yA~G©^®5*14K^^©e 
filjSSVtCMT-Skh 1, k h 20M^€:S-r^57T 

[015] 1 ~ 7 {C43liTffPffi$ti;t, k h 3 = 

0. 1 3 2©»^(Z)iS"f yA~G®^®#tt»?g^^oe 
flliSaiVlCM-r^kh 1, k h 2(DM«Sr«f 

[016] mMm 1 ~ 7 {C*3ViTffFilffiStlfc> k h 3 = 

0 . 19 8 0«^cDiS"f :/A~GO*®»'tti!$m^oe 
SjSSVtcM-r-Skh 1, kh 2®M^S:«f 

[017] HM^J 1 ~ 7 (C*3ViTffl2<ffiS nfe. k h 3 = 

0. 2 6 4®«-&cr):5'-ryA~GW^®^ttil$^^©e 
jSjSffiVlc^-r^kh 1, kh 2«)P^Sr«-ri7'7 7-t? 

[018] 1 ~ 7 {C*3l/»TfP<ffi $nfc. k h 3 = 

0 . 3 3 0 CDWi-^CD^-i 7'A~G©«®#tt)K^TOe 
»iaSV{C^-r-i>k h 1, kh 2CDP^Sr^ri^^7T 

[0 19] IIM^Jl~7{C*3l.iTl¥{ffi$nfc> kh3 = 
0. 0 6 6a):^^0^-f :/A~G(D^®#ttR^^CD;i 
2RfcMS#ttTCF(C*f-r-5kh 1. kh2(DM^*« 

[0 2 0] ^M^Jl~7{r*5t.iTfPffi$nfc. kh3 = 
0. 1 3 2®«^0^''f yA~G0DaH5*'ttiS*^^<Djl 
&®cMlSi^14TCF(C*f-r'5kh 1, kh2CDH^*« 

[021] 1 ~ 7 {C:j3l>T^ffi$n;t. k h 3 = 

0. 1 9 SCO^^cD^'f T'A-GWgffl^tta^J^^Wj^ 
ftl^iaait'ttT C F JC^^fS k h 1 . kh2©S«S:^ 

[022] HJffi^J 1 ~ 7 tCiJV^TWffi^nyt. k h 3 = 
0. 2 6 4<D«-&CD^'r:/A~GC9«ffl#ttiS^^®^ 
»I^M«!|$14T C F JC*f-r* k h 1 . k h 2 OK^*^ 

[02 3] ^]^^Jl~7tCi5liTfffffi^n/c. kh3 = 
0. 3 3 0(D«-&O^'f :/A~GCDaffi#ttiSE^^CD« 
SEI&iaai^ttTCFtr^^-rSkh 1. kh20l8^R?£^ 

[02 4] id^m\z'^^tz.mio:>^mmm\z^K>. mm 

ft^nfckhl (kh ofZnO)i:kh2(kh 

of s i o» ) ^mt^^y-r^$>r>> mi^A' b' C 



( 

97 

D'E'F'G^H' r J'K'L'M;n'0' P'Q'R'A'S 
Z^mi^A' B* C* S* T^M* N' O' Q' R' A' 

[02 51 *5EMtct*ofcm2CD^«^ffijCci:o> mm 

it^tltzkhl (kh of ZnO) k h 2 (kh 
of S i O2 ) (DMi^ abcdefghijk Imn 
o p q r a JSlZ^M^ abcds tmnopqra 

[02 6] »^aac7)±BE!TfeO. (a) tiv>if;P 

mmo)m^. (b) fr^yy;i/m@(^^j^^n-^*n^To 

«^S:^f0T^D. (a) t^±®0T^^^f9*^fc 
m^^^L^ (b) iSffliJffiKM0, (c) «iicH0* 

[02 8] S*S^J8{c:feV^T*5&e>nfc«*ffi^^*:)-& 

[02 9] kh 3 = 0. 0 9 9, khl=0. 8, kh 
2 = 0. 7 S SCOm^(OTCF(DUAmt<Dm&l&^^ 

[0 30] kh3 = 0. 099, khl = l. 0, kh 
2 = 0. S 3 2(Dm'b(DTCF(DUS.^it<Dm&^m^ 

[031] kh 3 = 0. 0 9 9, khl = l. 2, kh 
2 = 0. 9 3 0(Dm^<DTCF(Dmm^it(Dm&f^M'S: 

^'r^^yx-$>^o 

[0 32] kh3 = 0. 044, khl = l. 0; kh 
2 = 0. 7 5 9(D«^OTCFC0affiS{t(DiW^^*<^ 

[0 33] kh3 = 0. 066. khl = l. 0, kh 

[01] 
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2 = 0. 7 8 9COm'^(DTCF<DUm^^t(Dm^1^m'S: 
^T^yyx$>^o 

[0 34] kh3 = 0. 132, khl = l. 0. kh 
2 = 0. 8 7 7 COS-g-OT C F <DU&Mit<^m^1^M^ 
ypcr^yyx&^o 

[0 35] kh3 = 0. 066, khl = l. 0, kh 

2 = 0. 710 (Dm^<DTCF(Dmmm\Loym'&m^^ 
^-r^yyx^^o 

[03 6] kh 3 = 0. 0 6 6, khl = l. 0, kh 
0 2 = 0. 7 ^0(Dm^<DTCF(DU&m\:(Dm^m^^ 

^-t^yyx^^. 

[037] kh 3 = 0. 0 6 6, khl = l. 0, kh 
2 = 0. 8 2 8<7)«^(DTCF(7)ia*|gftC^a!l5^J^S* 
TKt^yyX^^o 

[0 38] kh3 = 0. 066, khl = l. 0, kh 

2 = 0. 8 6 8CO«^<DTCF0iaK^ftc^ffl!l^^*S: 
"n^-t^yyx^^o 

[03 9] ( a ) \mm,m 9 o«®aB^i^<^¥M0TS 
0, (b) \%y^yi3n^(o^-xwr:^^. 

lOa, 10b, 10c, lOd, lOe, lOf, 1 
0 g--^B5#ttjK^^, 1 2--5^-r-V^>KS. 14- 
ZnOB, 16 — SiO, 2 0—ttif^®ffi. 2 2 — 

m^mnm. 5 o 

5 4--*'B;®. se-'-^-Y-v. ^^'-nv^—v. 6 0-- 

6 2-«sffl/i>;/ h\ 1 0 ^"-Kiimmmm. 1 0 

2-/tx/t— . 1 Q A — y ^>13. 1 1 0-W:^SJ^« 
1 1 2 -/N*x;^— . \ \A—y^>i3. 120, 1 

3 0-S»ggo- 

[03] 




khofZaO khofZnO 

0.033<kh of Algg.099 0. 165^ of Al<0.23 1 



[0 2] 




I I I I [ L 



-1- 



( 51 ) 



0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 
khofZnO 

0.099<kh of AlcO.165 
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[04] 





1 6 




1,4 




1.2 




1 


s 




bo 


0.8 






s 






0.6 




0.4 




0.2 




0 




0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1,8 2 
khofZnO 

0.231<khof Al<0.297 



[0 5 3 




0.2 0.4 0.6 0.8 1 U2 1.4 1.6 1.8 2 
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